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Vor. XXXII. 


The Monruty Wearuer Review for August, 1904, is based on 
data from about 3300 stations, classified as follows: 

Weather Bureau stations, regular, telegraph, and mail, 167; 
West Indian Service, cable and mail, 4; River and Flood 
Service, regular 43, special river and rainfall, 190, special rain- 
fall only, 56; voluntary observers, domestic and foreign, 2565; 
total Weather Bureau Service, 3025; Canadian Meteorological 
Service, by telegraph and mail, 20, by mail only, 13; Mete- 
orological Service of the Azores, by cable, 2; Meteorological 
Office, London, by cable, 8; Mexican Telegraph Company, by 
cable, 3; Army Post Hospital reports, 18; United States Life- 
Saving Service, 9; Southern Pacific Company, 96; Hawaiian 
Meteorological Service, 75; Jamaica Weather Service, 130; 
Costa Rican Meteorological Service, 25; The New Panama 
Canal Company, 5; Central Meteorological Observatory of 
Mexico, 20 station summaries, also printed daily bulletins and 
charts, based on simultaneous observations at about 40 sta- 
tions; Mexican Federal Telegraph Service, printed daily 
charts, based on about 30 stations. 

Special acknowledgment is made of the hearty cooperation 
of Prof. R. F. Stupart, Director of the Meteorological Service 
of the Dominion of Canada; Mr. R. C. Lydecker, Territorial 
Meteorologist, Honolulu, Hawaii; Sefior Manuel E. Pastrana, 
Director of the Central Meteorological and Magnetic Observa- 
tory of Mexico; Camilo A. Gonzales, Director-General of 
Mexican Telegraphs; Capt. S. I. Kimball, Superintendent of 
the United States Life-Saving Service; Lieut. Commander 
H. M. Hodges, Hydrographer, United States Navy; H. Pit- 


tier, Director of the Physico-Geographic Institute, San José, 
Costa Rica; Commandant Francisco 8. Chaves, Director of the 
Meteorological Service of the Azores, Ponta Delgada, St. 
Michaels, Azores; W. N. Shaw, Esq., Secretary, Meteorological 
Oftice, London; Rev. José Algué, S. J., Director, Philippine 
Weather Service; and H. H. Cousins, Chemist, in charge of the 
Jamaica Weather Office; Sefior Enrique A. Del Monte, Director 
of the Meteorological Service of the Republic of Cuba, 
Attention is called to the fact that the clocks and self-regis- 
ters at regular Weather Bureau stations are all set to seventy- 
fifth meridian or eastern standard time, which is exactly five 
hours behind Greenwich time; as far as practicable, only this 
standard of time is used in the text of the Review, since all 
Weather Bureau observations are required to be taken and 
recorded by it. The standards used by the public in the 
United States and Canada and by the voluntary observers are 
believed to conform generally to the modern international 
system of standard meridians, one hour apart, beginning with 
Greenwich. The Hawaiian standard meridian is 157° 30’, or 
10" 30" west of Greenwich. The Costa Rican standard me- 
ridian is that of San José, 5" 36" west of Greenwich. Records 
of miscellaneous phenomena that are reported occasionally in 
other standards of time by voluntary observers or newspaper 
correspondents are sometimes corrected to agree with the 
eastern standard; otherwise, the local standard is mentioned. 
Barometric pressures, whether “station pressures” or “ sea- 
level pressures,” are now reduced to standard gravity, so that 
they express pressure ina standard system of absolute measures 


FOREOASTS AND WARNINGS. 


By Prof. E. B. Garriott, in charge of Forecast Division. 


August opened with a continuation over the North Atlantic 
Ocean and the American Continent of the comparatively quiet 
weather conditions that had prevailed during June and July. 
The only notable feature of the first decade of the month was 
a strong ocean current running north off Cape Hatteras at a 
reported rate of 2 to 34 knots an hour, that detained south- 
ward-bound sailing vessels between Cape Henry and Cape 
Hatteras. A possible explanation of this phenomenon is found 
in abnormally high barometric pressure that covered the West 
Indies and the ocean to the northward and caused an unusual 
prevalence of fresh southerly winds off our south and middle 
Atlantic coasts. 

During the second decade a storm of marked seasonal 
strength advanced from the middle longitudes of the Atlantic 
and crossed the British Isles on the 14th and 15th. On the 
20th the first energetic storm of the summer crossed the Great 
Lakes and was attended by winds that reached a maximum 
velocity of 60 miles an hour at Buffalo, N. Y. 

Throughout the month, generally, barometric disturbances 
in the United States were confined to the northern part of the 
country, and during the last half of the month they increased 
in intensity and were attended by isolated local storms of 
great severity, the most important of which occurred over the 
middle and upper Mississippi Valley and the southern part of 
the Lake region. The only important frost of the month oc- 
curred in the States of the upper Lake region on the morning 
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of the 8th. This frost followed the passage of a disturbance 
that developed over Wisconsin during the night of the 6th, 
moved eastward to the Canadian Maritime Provinces during 
the 7th and 8th, and passed thence over the ocean. The im- 
portance of this disturbance lies in the fact that its origin was 
obscure, that it produced unlooked-for rains in the upper 
Lake region, was largely responsible for the occurrence of the 
frost referred to, and that during its advance over the Atlan- 
tic it developed into the first storm of marked energy that had 
appeared over the eastern Atlantic in several weeks. It is in- 
teresting, at least, to also note that five to six days after a 
renewal of storm action over the eastern Atlantic the first well- 
defined storm of the summer occurred over the eastern United 
States. This is another of a number of instances that have 
been observed in which periods of quiescent weather over the 
eastern United States have been preceded five to six days by 
marked changes in atmospheric conditions that have existed 
over the eastern Atlantic. 
NORTH PACIFIC FORECAST DISTRICT. 

The month in the North Pacific States was unusually warm 
and very dry, especially in the forested sections of the dis- 
trict. These conditions were conducive to forest fires, which 
early became numerous and continued throughout the month 
without any great check. A large amount of good timber 
was destroyed, but not much other property was damaged and 
no lives were lost so far as learned. The smoke from these 
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fires was at times very dense, and it gave an unnatural aspect 
to the sun and sky, dimmed visibility, and had a general de- 
pressing effect upon the people. 

No windstorms occurred and no warnings were issued. 
Near the close of the month it became cooler and frost warn- 
ings, which were partially verified, were issued for eastern 
Oregon and southern Idaho.—F£. A. Beals, District Forecaster. 

NORTH-CENTRAL FORECAST DISTRICT. 

Several storms passed over the Lake region during the 
month for which warnings were issued, but no destructive 
storms causing any serious amount of injury to traffic occurred. 
On the 9th storm warnings were issued for a storm which de- 
velopod over the Missouri Valley; on the 19th for a storm then 
central over northern Illinois; on the 24th for a storm then 
central over Minnesota, and again on the 29th for high north- 
east winds. In addition to these warnings, advisory messages 
were sent on two or three occasions. 

Frost warnings were sent to the cranberry-growing region 
of Wisconsin on two or three occasions.—F. J. Walz, District 
Forecaster and Inspector. 

SOUTH PACIFIC FORECAST DISTRICT. 

The season has been an unusual one in the southwestern 
portion of the United States. While a reasonable precipita- 
tion may be expected along the Mexican boundary during 
July, August, and September, averaging 6 inches in south- 
eastern Arizona, 2 inches in northern Arizona, and about 0.6 
of an inch in western Arizona, with variations depending upon 
the altitude of the mountains, it is quite unusual to have pre- 
cipitation in excess of the above figures. In the year 1889, 
during July and August, the rainfall in southeastern Califor- 
nia, Arizona, and probably northwestern Mexico was excessive. 
It is believed that the year 1871 was a year of excessive rain- 
fall. The present season has been marked by an unusually 
large number of thunderstorms, cloudbursts, and subsequent 
washouts. During the months of July and August, 1889, the 
rainfall at Flagstaff, Ariz., for example, was 5.65 inches, while 
for the same period during the current year the rainfall was 
12.29 inches. Transportation companies, particularly the 
Atchison, Topeka, and Santa Fe Railroad, and the Southern 
Pacific Company of Arizona, had great difficulty in operating, 
and at some points trains were stalled for a period of five 
days. No sooner was the roadbed repaired than another 
heavy rain would again wash it out. 

The pressure distribution during this period will, doubtless, 
show, when charted, an extensive trough of low pressure, 
reaching from the Valley of the Colorado northeastward 
through Colorado and Wyoming. 

The month was a quiet one, on the whole, in northern Cali- 
fornia, and also along the coast north of Point Conception. 
In the Sierra Nevada and in the mountains of southern Cali- 
fornia, thunderstorms occurred nearly every day during the 
month. There were no storm warnings issued. A thunder- 
storm occurred at San Francisco on August 24. No rain had 
previously fallen on this date for forty years. On the same 
date thunderstorms were reported generally in the Sacramento 
Valley.—Alerander G. McAdie, Professor and District Forecaster. 

WEST GULF FORECAST DISTRICT. 

August weather presented no unusual feature. No condi- 
tions appeared that called for special warnings.—/. M. Cline, 
District Forecaster. 

ROCKY MOUNTAIN FORECAST DISTRICT. 
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hours in advance of the frost that was general in that State 
on the morning of the 22d. Cool nights were common through- 
out the district, but the feature of the month was the un- 
usually large number of local thunderstorms with heavy down- 
pours or cloudbursts. These were confined principally to the 
mountain and foothills districts, and, while the increased 
water supply was of great value to irrigation interests in the 
Plains region, the benefits were offset by loss of property 
along the upper courses of the streams. The railroads in 
Arizona, northern New Mexico, and southern Colorado suf- 
fered serious interruptions to traffic and large pecuniary loss 
by the washing out of roadbeds and bridges. The cloudburst 
of the evening of the 7th caused a terrible loss of life by 
drowning in the flood that swept down an arroyo, 1 mile 
north of Eden, a station on the Denver and Rio Grande Rail- 
road, 8 miles north of Pueblo. The bridge at this point, 
weakened by the flood that was sweeping down the valley, 
gave way under the weight of a train, dashing all but the 
sleeping cars into the torrent and drowning the occupants; 
of these the bodies of 89 were recovered. The bridge had an 
opening of 758 square feet for the draining of the watershed, 
which has an area not exceeding 12 square miles of rolling 
country, in which the maximum elevation is 300 feet. The 
volume that was emptied into Fountain Creek, near by, was 
not measured, but it was enormous, considering the small 
drainage area. At the Santa Fe Bridge, 1 mile to the west- 
ward, where the area drained is correspondingly smaller, the 
volume was about 8300 second-feet.—F. H. Brandenburg, Dis- 
trict Forecaster. 
RIVERS AND FLOODS. 

During August the usual summer conditions of compara- 
tively low water prevailed over the various watersheds of the 
country, except in the Southeastern States, where there were 
some decided rises due to heavy local rains. The stages 
reached, however, were not abnormal and, except along the 
watershed of the Alabama River, the results proved rather 
beneficial than otherwise, especially to the navigation interests. 
Warnings of the approaching waters were issued at opportune 
times, and they were well verified. Along the Tallapoosa, up- 
per Coosa, and Alabama rivers the warnings were issued in 
ample time to allow the planters to throw up temporary levees 
across low places in the river banks, and they were thus ena- 
bled to keep out the flood waters that would otherwise have 
overflowed the grain and cotton fields in the lowlands. It is 
estimated that crops to the value of $25,000 were saved as a 
result of the warnings, while the losses of those that could 
not be protected probably amounted to twice as much. 

Along the upper Tennessee River timely rains during the 
first week of the month permitted the resumption of naviga- 
tion on the 6th, and for two weeks after a sufficient supply of 
water for steamboat traffic was maintained by the aid of almost 
daily showers. 

The highest and lowest water, mean stage, and monthly 
range at 213 river stations are given in Table VII. Hydro- 
graphs for typical points on seven principal rivers are shown 
on Chart V. The stations selected for charting are Keokuk, 


St. Louis, Memphis, Vicksburg, and New Orleans, on the Mis- . 


sissippi; Cincinnati and Cairo, on the Ohio; Nashville, on the 
Cumberland; Johnsonville, on the Tennessee; Kansas City, on 
the Missouri; Little Rock, on the Arkansas; and Shreveport, 
on the Red.—H. C. Frankenjield, Professor. 


By Mr. James Berry, Chief of Climate and Crop Service Divison. 


The following summaries relating to the general weather and 
crop conditions during August are furnished by the directors 
of the respective sections of the Climate and Crop Service 
of the Weather Bureau; they are based upon voluntary reports 


from meteorological observers and crop correspondents, of 
whom there are about 3000 and 14,000, respectively: 


Alabama.— Weather favorable for corn and minor crops, except too 
dry north and west, though cotton made fairly good progress in those 
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districts. Heavy to excessive rains in middle and southern counties 
caused cotton to deteriorate steadily from rust and shedding; some dam- 
age by bollworms and blackroot; early cotton opened freely, and picking 
active during last decade. Some lowland corn and cotton damaged by 
overflow; much early corn gathered, yield excellent; considerable fodder 
saved.—F. P. Chaffee. 

Arizona.—Moderate temperatures and generally showery weather pre- 
vailed during August, and conditions were generally favorable for the 
rapid growth of vegetation. All growing crops made good progress 
during the month, corn, sorghum, and garden truck doing especially 
well. Alfalfa did well, but was very weedy in some localities. Grass 
on ranges grew rapidly, and at the end of the month was in very fine 
condition, promising abundant winter feed. Stock water was plentiful 
and stock improved rapidly.—M. E. Blystone. 

Arkansas.—Temperature and rainfall were slightly deficient. Cotton 
began fruiting nicely, but dry weather last of month caused shedding and 
the crop deteriorated rapidly; some was opening by the close of the 
month, but no picking was done. Early corn made good crop; the late 
suffered from lack of moisture and promises short crop. Thrashing was 
practically completed; good yields of fair quality were secured. Apples 
and peaches continued dropping and promise fair crops of medium qual- 
ity—Edward B. Richards. 

California.— Numerous thunderstorms and cloudbursts occurred during 
the month in the mountain districts, principally in southern California, 
and some damage was done to railroads, irrigating ditches, ete. High 
winds also damaged buildings and orchards to some extent. The heavy 
rains in the mountains will prove of great value to agricultural inter- 
ests. The few days of extremely hot weather caused rapid ripening of 
grapes and late fruits, and but little injury to the grape crop. Raisin 
making is in progress.—G@. H. Willson. 

Colorado.—Month favorable, but showers interfered with haying. 
Harvesting of grain, native hay, and second crop of alfalfa practically 
finished. Thrashing under way, with generally good yields, but spring 
wheat poor, on account of rust; fall plowing begun, and some wheat 
sown in Arkansas Valley. Beets, potatoes, corn, and alfalfa made good 
growth; in some localities corn already beyond danger of frost. Fine 
crops of apples, peaches, pears, plums, melons, and cantaloupes marketed; 
prospects for late fruit excellent.—F. H. Brandenburg. 

Florida.—Previous dry weather, followed by frequent rains over the 
cotton counties, caused a decided falling off in the condition of that sta- 
ple, and at the close of the month the resulting damage was very apparent. 
Corn promised better than expected earlier in the season. Cane and 
sweet potatoes made fair progress. Pineapple slips improved greatly 
with the more frequent rains. Growing vegetation was making fair prog- 
ress at the close of the month.—R. 7. Lindley. 

Georgia.— During the first half of the month cotton was damaged by 
too much rain; shedding, rust, and blackroot increased, and too much 
weed developed; the second half was very favorable and caused a de- 
cided improvement; much of the early crop in central and southern sec- 
tions opened and picking became general. One of the largest corn crops 
in years was made secure by the favorable weather conditions. Much 
hay and fodder was saved. All minor crops prospered.—J. B. Marbury. 

Idaho.—The weather was excessively warm till about the 18th, be- 
coming much cooler after that date; the climax of the cool period was 
about the 2lst and 22d, when frosts were general. Precipitation was 
deficient in northern and some central districts, resulting in a shortage 
in the grain and hay crops; elsewhere these crops were yielding well. 
Fruit was good. Melons were abundant. Sugar beets promised satis- 
factory returns. Potatoes were below average.— Edward L. Wells. 

Illinois.—General rainfall the latter part of the second decade relieved 
pronounced droughty conditions that had seriously affected the corn crop 
over a considerable area; grasses also had suffered. At the end of the 
month a decided improvement in growing vegetation was noted. Thrash- 
ing operations continued, with few interruptions, and were nearing com- 
pletion by the 31st. The month closed with favorable outlook for pota- 
2 plums, and grapes, but apples were generally disappointing.— William 

. Burns. 

Indiana.—The month was cool, and damaging drought prevailed to the 
18th. Thrashing wheat and harvesting oats and timothy were completed 
early inthe month; wheat yield light; oats and timothy fairly good. Corn 
suffered from drought, and about the 20th much was blown down; most 
of it raised, however, and a fair crop was in prospect. Potatoes fairly 
promising. Tobacco prospects poor. Apples defective and crop light. 
Pear crop fairly promising. Grapes and plums abundant. Clover and 
pastures in good condition and fall plowing well advanced.— W. T. Blythe. 

Jowa.—Though the nights were unseasonably cool, the days were 
mostly bright and warm, and as a whole the month was favorable for ad- 
vancement of immature crops and for staaking grain, thrashing, fall 
plowing, and harvesting wild hay. The corn crop became unusually 
rank and heavily eared, and though belated gave promise of an average 
yield. Large crops of early potatoes and fall apples were matured; 
minor crops made fair yields, and pasturage was abundant.—John R. 


‘ansas.—By the close of the month early corn was being cut in the 
south, and was maturing in the central and northern counties. Late 
corn grew rapidly and in the southern counties was practically made. 
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Prairie haying was general and a large crop was saved. Apples were 
plentiful in many counties, but were falling badly in others. Cutting 
the third crop of alfalfa began the third week and a good crop was gen- 
erally secured. Potatoes made a good crop. Peaches and grapes were 
ripe and abundant. Thrashing continued. Plowing for fall seeding was 
in progress.—T. B. Jennings. 

Kentucky.—The temperature averaged a little below the normal for the 
month. The rainfall was a little less than normal, but it was unevenly 
distributed, some localities having abundant rain while others suffered 
at times from drought. Corn did well generally, but in some localities 
it was injured by drought. Tobacco made fairly good growth and was 
generally in good condition. Fruit deteriorated, apples dropping badly. 
Pastures, meadows, and gardens needed more rain.—H. B. Hersey. 

Louisiana.—Frequent showers first half of month followed by two 
weeks of hot, dry weather proved unfavorable for cotton. More or less 
shedding was reported and bollworms and caterpillars did some damage. 
Mexican boll weevil was found in eight localities along the western bor- 
der of the State, but damage was reported from only a few places. Hot, 
showery weather caused sugar cane to develope rapidly. Rice harvest 
was interfered with by showers early in the month, but later the crop was 
housed as rapidly as possible. Corn was maturing at the close of the 
month. Fall gardens made good growth. Hay making progressed satis- 
factorily.—J. M. Cline. 

Maryland and Delaware.—Rainfall was generally ample until last de- 
eade. Thrashing was almost completed. Early corn matured a good 
crop, late damaged by drought. Much fine fodder secured in southern 
counties. Tobacco mostly housed and cured splendidly, late crop re- 
duced by dry weather. Fruit fair, except apples, which were scarce. 
Sugar corn very fine, tomatoesfair. Potatoes abundantand good. Plow- 
ing was well advanced first half of month, but preparations for seeding 
were delayed by drought during the last decade.—H. B. Wren. 

Michigan.—Temperature uniformly cool and precipitation unevenly 
distributed. Harvest scarcely interrupted. Corn made slow and gen- 
erally healthy growth and eared well. Oats were mostly secured during 
first decade. Drought in late July and early August shortened yields of 
peas and early beans. Late potatoes, sugar beets, late beans, buck- 
wheat, apples, plums, and grapes continued promising. Pastures were 
poor until 20th, when they were slightly improved. Plowing became 
general during second decade; during last decade rye seeding began in 
the southern counties.—C. F. Schneider. 

Minnesota.—Spring wheat cutting began on 4th in south, advancing 
northward with cutting of barley and oats, and all harvest nearly fin- 
ished by 30th. Rust attacked western and northern wheat, with con- 
siderable injury. Stacking, shock thrashing, and flax cutting began 
about 15th. Corn improved most of month. Potatoes ripening at end 
of month. Very light frosts in south on 8th. Loss of life and great 
damage by storm, Renville to Washington counties, on 20th. Plowing 
begun.—T. S. Outram. 

Mississippi.—Owing to heavy rains the first half of the month, cotton 
grew too rapidly to fruit well on lowlands, but was very satisfactory on 
uplands. The rather abrupt change to hot, dry weather about the mid- 
dle of the month generally caused cotton to blight and shed seriously, 
except in a few localities where there was sufficient moisture. A fine 
crop of early corn matured and much fodder and hay were saved. Late 
corn, pastures, and minor crops were promising.— S. D. Flora. 

Missouri.—During the first fifteen days of August corn suffered to 
some extent from drought, and a small part of the crop was perma- 
nently damaged. Copious rains fell on 17-20th over the entire State, 
however, followed by decided improvement in all growing crops. The 
advanced part of the crop was out of danger of frost, cutting being in 
progress in localities. Thrashing was completed; wheat yields were 
disappointing. Plowing for fall seeding began during the latter part of 
the month.— George Reeder. 

Montana.—High temperatures during the greater part of the month 
caused rapid growth of all irrigated crops. Drought prevailed until 
near the close of the month, causing serious deterioration in ranges and 
unirrigated crops in nearly all sections. Wheat harvest began early in 
the month and continued to its close. Weather favorable for haying, 
which was carried on throughout the month. Scarcity of stock water 
caused suffering among cattle and sheep on the northern ranges the 
latter half.—R. F. Young. 

Nebraska.— Harvesting was completed early in August. Stacking and 
shock thrashing progressed rapidly and were practically finished soon 
after the middle of the month, with much less damage than usual from 
unfavorable weather. An excellent crop of hay was being secured the 
last half of the month. Corn made satisfactory progress toward ma- 
turity and was generally promising, but dry weather in southern coun- 
ties caused slight deterioration.—G. A. Loveland. 

Nevada.—The month was favorable for the growth and development 
of all crops. The harvesting of hay and grain progressed nicely, with 
better than average yields in most districts. Frequent cloudbursts in 
eastern and southwestern sections the latter part of month did consid- 
erable damage to crops, country roads, railroad tracks, and canyon 
ranches. Potatoes and other vegetable crops made good progress. 
Range feed was fairly good and stock of all kinds did well. Irrigation 
water was generally plentiful throughout the month.—d. H. Smith. 
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New England.—The month was cool, with much sunshine. During the 
last four days light frosts occurred quite generally in northern interior dis- 
tricts, but caused no appreciable injury. The rainfall was slightly above 
normal, but as little fell after the 20th the month closed with a general 
need of rain. Favorable conditions prevailed for the maturing-and har- 
vesting of crops. An abundant crop of apples of excellent quality seemed 
assured. Potatoes promised average yield, although there was considera- 
ble rot locally. An excellent crop of tobacco was secured.— 7. L. Bridges. 

New Jersey.—The month was chiefly noted for its unequally distributed 
rainfall, that came in the form of remarkably heavy local thunderstorms 
over limited areas of all sections. Hot, sultry days were few and the 
number of clear and fair days unusually large. At the close of the 
month all crops were well advanced toward maturity, except in the 
southern section, where late tomatoes, potatoes, and other truck crops 
were suffering from the long absence of rain.—Edward W. McGann. 

New Mezxico.—Showers were well distributed and water holes and lakes 
on mesa lands were filled. Heavy rains fell in mountain districts, in- 
creasing the flow in streams and irrigating ditches. Under the favorable 
conditions gardens were revived, stock improved rapidly, and grass on 
ranges made excellent growth and greatly increased the prospects for 
winter feed. At close of month harvesting of wheat, oats, and alfalfa 
was under way and hay of good quality was being stacked.—J. B. Sloan. 

New York.—Temperature during first eight days favorable, but local 
showers hindered the harvest; remainder of month generally too cool, 
and frosts occurred in colder sections on the 9th, 19th, 24th, 27th, and 
29th; latter half of month generally too dry. Corn gained rapidly, but 
was very backward; potatoes suffered from blight and rot, but promised 
a large yield; beans damaged by rust; large yields of oats and barley; 
pastures and milk supply declined rapidly; tobacco, hops, and buckwheat 
fine; large crop of good apples and plenty of grapes promised; some wheat 
sown.—R. G. Allen 

North Carolina. —First twelve days showery, followed by clearer 
weather, which was very favorable for minor crops and farm work, but 
came too late to prevent a marked deterioration in cotton, through shed- 
ding. Corn was generally maturing well, and a fine crop was nearly 
assured. Tobacco leaves were curing nicely, but the crop was rather 
short. Peanuts were doing well. Turnips, rutabagas, and fall potatoes 
were generally up before the close of the month. Fruit was turning out 
poorly.—A. Wiesner. 

North Dakota.—The month was cooler than usual, and while favorable 
for filling small grain, was unfavorable for growth of corn and flax, 
which were in a very unsatisfactory condition. Harvest of early grain 
continued after the first week with only slight interruption by occasional 
rainstorms, except in the northeastern section, where heavy rains not 
only delayed harvesting, but did considerable damage to crops.—B. H. 
Bronson. 


Ohio.— The month was generally too cool for the best growth of crops; 
light frost occurred in northern counties during the latter part. The 
wheat yield was indifferent and of poor quality; oats large yield; buck- 
wheat promising. Cutting of field corn began the last of the month, 
condition fair. Potatoes promising. Tobacco promised fair yield and 
cutting was in progress. Pears were good. A large crop of plums was 
secured. Grapes were good. Peaches fair on high ground.—J. Warren 
Smith. 

Oklahoma and Indian Territories.—Cool weather and excessive pre- 
cipitation prevailed. Wheat thrashing was about completed with poor 
to fair yields. Early corn secured with fair to good yields, late injured 
by dry weather in some localities. Cotton made good growth, some 
opening and being picked; some damage by bollworms and shedding. 
Kafir and broom corn, cane, millet, milo maze, hay, and castor beans 
were being secured with good yields and quality. Late potatoes did 
well. Fruit generally gave light yields.—C. M. Strong. 

Oregon.— August was extremely dry in all sections of the State and 
vegetation in general made little advancement. Light scattering show- 
ers occurred in the western section onthe 27th and 2sth, but the amount 
was insufficient to be of much benefit, except to clear the atmosphere of 
smoke, which had become dense and oppressive. Fall grain harvest was 
practically completed and thrashing was general by the second decade. 
Fall wheat gave excellent results.— Edward A. Beals. 

Pennsylvania.— Month closed with pastures and soil in fine condition 
and plowing well under way. Wheat crop satisfactory in most districts; 
oats yielding heavily. Tobacco being cut and returns favorable. Buck- 
wheat filling nicely and early sown ripening. Early corn earing well, but 
late needing higher temperature to insure maturity. Potato crop good 
in most districts. Peaches on highlands better than expected. Winter 
apples developing nicely; other fruits and vegetables plentiful and of 
excellent quality.—T7. F. Townsend. 

Porto Rico.—Local showers the first three weeks in the northern sec- 
tion and moderate showers the last week throughout the island. Most 
crops suffered little damage from the drought or the heavy showers. 
Cane continued in good condition, giving promise of a fine crop. The 
yield of coffee was small, but of good quality. Cotton proved a very 
satisfactory crop and an increased acreage will be planted. Rice did 
poorly. Small crops and fruits were abundant and of good quality, and 
pastures remained in fair condition.—M. A. Robinson. 

South Carolina.—Precipitation excessive, but harmful over small areas 
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only. Temperatures were generally favorable, although too low during 
the last week. Crops developed rapidly and favorably, except cotton on 
light soils, on which rust and blight developed extensively, causing 
shedding; some bolls opened, and picking was begun in southern por- 
tions. Early corn ripened and late became very promising. The weather 
was favorable for rice, sweet potatoes, sugar cane, and minor crops gen- 
erally. Much fall truck was planted.—J. W. Bauer. 

South Dakota.—Conditions were favorable for harvesting of small grains, 
haying, stacking, and thrashing, though rains temporarily interrupted, 
Harvesting was finished and flax cutting begun in the third decade. 
Wheat, except macaroni, suffered serious damage from rust, but other 
grains, potatoes, flax, and hay were good. Corn was injured by drought 
in some western localities; elsewhere, though backward, advanced fairly 
well. Pasturage was mostly good. Hail and wind in northeastern coun- 
ties on the 20th damaged crops locally.—S. W. Glenn. 

Tennessee.— Except in the eastern division, the rainfall was much below 
the normal, and in many localities crops, especially late corn and cotton, 
suffered from drought. Tobacco ripened well, as a rule, and cutting was 
in progress during the last week of the month. Early corn was generally 
excellent. Seed clover was in good condition. Cotton was damaged 
considerably by rust and shedding. Plowing for fall seeding progressed 
well, except in the dry districts, where it was greatly delayed.— H. C. Bate. 

as.—Good showers were general over the State on the 6th and 7th 
and daily showers occurred over the southeastern portion during the 
second week. Good showers also occurred over the northwestern por- 
tion during the week ending with the 22d, but at that time the north- 
eastern and middle-western counties began to suffer from drought, and 
the greater portion of the State was suffering from this cause at the close 
of the month. High temperatures during the last decade were also detri- 
mental. The cotton crop was in good condition at the beginning of the 
month, but deteriorated rapidly as a result of continued showers in the 
southeastern portion during the first half of the month, drought over the 
northern two-thirds of the State during the last decade, damage by boll 
weevils in the southwestern, coast, central, eastern, and a number of 
northern counties, and damage by bollworms in all sections. The bolls 
opened rapidly after the 15th and picking was general the last few days 
of the month. Late corn was badly damaged by drought. Rice did 
fairly well and was being harvested the last of the month. Sugar cane 
made good growth.—L. H. Murdoch. 

Utah.—Thunderstorms were frequent during the month. Severe frosts 
on the 21st and 22d seriously damaged lucerne seed, potatoes, and other 
vegetables. Farm work was delayed by rains, but harvesting and thrash- 
ing were nearly completed, with yields above average. Beets were ma- 
turing rapidly and the crop was in splendid condition. Fruit and gar- 
den truck were good and plentiful. Ranges were fine and stock was 
thriving. The supply of irrigation water was amply sufficient to carry 
all crops to maturity.— R. J. Hyatt 

Virginia. —The month was generally favorable for the maturity of out- 
standing crops. The temperatures were moderate, for the most part, 
and while the rainfall was below normal, its distribution both as to area 
and time of occurrence kept vegetation from suffering. Wheat was 
thrashed and spring oats were harvested. Corn kept in a very thrifty 
condition all the month and tobacco made excellent progress. Consider- 
able fall plowing was done.—Edward A. Evans. 

Washington.—Ideal weather prevailed throughout the month for har- 
vesting and thrashing, but it was too dry for gardens, potatoes, and pas- 
tures. A fine crop of winter wheat was harvested and thrashed. The 
spring wheat crop, owing to drought and hot winds, was below the aver- 
age yield except in the most favorable localities of the eastern and south- 
eastern counties. The oat crop was lighter than average. Potatoes 
promised only a half crop; hops a fair to good crop.—G. N. Salisbury. 

West Virginia.— Harvesting was practically completed during August, 
the weather generally being favorable. Good crops of hay and oats were 
secured in good condition. Corn made fairly good growth, except over 
the western-central counties, where drought prevailed. Millet was 
rather light in some parts. Cowpeas and buckwheat did very well. 
Light rains started meadows and pastures during the third week. At 
the close of the month the prospects were for a fair crop of peaches, 
“— a half crop of apples, and a large crop of plums and grapes.—EZ. 

. Vose. 

Wisconsin. — Killing frost occurred in central and western counties on 
the 8th, more than a month earlier than the average date. Corn, buck- 
wheat, and gardens were injured to some extent in exposed localities, 
and the cranberry crop in Wood, Jackson, and Monroe counties was 
severely damaged, the loss being estimated at about 50 per cent of the 
crop. The temperature on the marshes was generally from 4° to 6° be- 
low the freezing point, and ice formed in many localities. Corn and to- 
bacco grew very slowly on gccount of the cool weather.— W. M. Wilson. 

Wyoming.—The month was favorable for crop development and com- 
pletion of haying. The cool spell from the 20th to 22d damaged tender 
crops in many sections, especially over the western half. Most of. the 
native hay crop was secured by the middle of the month, and by its close 
the second crop of alfalfa had been secured generally. A good crop of 
grain was secured where frosts of the summer had not been too severe. 
Ranges cured in excellent condition. All stock in excellent condition.— 
W. S. Palmer. 
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In the following table are given, for the various sections of 
the Climate and Crop Service of the Weather Bureau, the aver- 
age temperature and rainfall, the stations reporting the highest 
and lowest temperatures with dates of occurrence, the stations 
reporting greatest and least monthly precipitation, and other 
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SUMMARY OF TEMPERATURE AND PRECIPITATION BY SECTIONS, AUGUST, 1904. 


data, as indicated by the several headings. 


The 1 mean 1 temperatures for each section, the highest and 


Section. 
= 
| 
s 2 Station. 
78.4 |— 1.2 | Newbern ........... 
79.7 —0.3 Fort Mohave........ 
§$Mammoth Tank .... 
California.............. 473.9 + 0.2 2Volcano Springs .... 
80.1 — 1.1! Clermont........... 
477.6 —1.4 Westpoint .......... 
neta 70.7 — 30 Equality... 
74.6 — 2.6 
*ttcherville, Md.. 
Maryland and Delaware. 71.9 —19 
Minnesota .............- 64.9 |— 2.5 Beardsley........... 
Mississ' 79.4|— 0.8 Laurel ............. 
73.7 |— 2.2 Warrensburg ....... 
65.1 |— 0.2 Springbrook ........ 
70.9 1.7 || Kirkwood .......... 
68.6 — 1.2 Sodaville . 
New England*.......... 65.3 2.5 
| §Indian Mills, Bridge- 
New Jersey ............. 70.8 1.7 ton, Vineland 
a, | Alamogordo San 
New Mexico ............ 70. 6 0.9 Marcial. 
New York ...... .......} 65.6 |— 1.5 Berlin, Chatham.... 
North Dakota........... 63.3 |\— 2.0 | Dickinson .......... 
enced 68.8 2.8 Camp Dennison..... 
and Indian 79.0 — 2.2. Hobart, Okla........ 
Territories. 
67.3 |+ 1.6) Blalock............. 
| 
Pennsylvania ........... 68.0 1.8 | Lock Haven ........ 
South Carolina ..........). 77.6 — 1.7 Sumter ............. 
South Dakota ........... 68.8 — 1.6 
Jover, Lewisburg, 
Texas — 1,2 || Brownwood......... 
St. Geor, 
72.8 x 1.6 Stephens City....... 
Washington ...... ..... 66.2 — 0.2 Kennewick. ........ 
Martinsburg........ 
West Virginia 70.7 
Wisconsin .............. 64.6 3.2 Prairie du Chien... . 
63.0 0.6 Fort Laramie...... ‘| 


or more years of observation. 
records i is smaller than the total number of Stations. 


Temperature—in degrees Fahrenheit. 


Monthly extremes. 


s Station. 
(Maple Grove, River- 
24 ton, V alle y head,| 
Anniston ........... 
5 $Flagstaff............ 
?Fort Defiance. ...... 
Rodi 
Bodie | 
29 | Halls Gulch ........ 
19 | Monticello........../ 
23 | Diamond ........... 
15 Chesterfield......... 
Auburn, Syracuse, 
14 Topeka, Ft. Wayne, 
Bluffton, Northfield, 
} 
| 
14 Beaverdam ......... 
«=~Plain Dealing ......) 
1 Deer Park, Md...... 
25 Oakland, Md........! 
§Wetmore............ 
| 
12 | Pokegama Falls..... 
24 ~Austin, Hernando 
15 | Monroe 
10 || Grayling ........... 
14 sBrokenbow, Hay 
? Springs, Kennedy . 
1 Vanceboro, Me...... 
1,7 Charlotteburg....... 
Indian Lake ........ 
21 || Liaville...... 
2 || McKinney.......... 
25 Green Hill, Oran g e- 
| ville. | 
29 Fairland, Vinita, 
Ind. T., Grand, Okla 
| Beula, Wallowa..... 
5 | 
1 | Pocono 
Lake. | 
23 || Adjuntas ........... 
22 Cheraw, Greenville. 
3 Ramsey............- 
Texarkana.......... 
Graham... 
| Soldier Summit ..... | 
4 
gg Burkes Garden, Me- 
Dowell. | 
| §Cle-Elum ........... 
| Cusick, Northport. . 
| 
Bayard 
| Agr. Exp. Station 
wear Grand Rapids) 
14 


37) 


Bo 


8s 


a 


Bo SSE SENS 


~ 
| 
| 
¢ 
£2 
5.55 | 41.11 
3.60 
2.77 —0. 59 
0.17 40.10 
2.43  +0.44 
7.40 —0.13 
7.33 | +1.44 
4.12 41.04 
2.45 —0.82 
0.00 
+0. 07 
2.64 —0.13 
5.19 —0.29 
2.91 —0.70 
2.81 40.34 
2.77 —0.26 
4.07 —0.37 
5.46 +2.31 
0.64 —0. 21 
2.80 —0.02 
1.81 41.33 
4.30 40.25 
6.62 42.14 
224 40.04 
3.96 —0.11 
6.24 40.41 
1.67 —0.21 
274 —0.11 
3.01 +0. 96 
0.21 —0. 39 
| 
4.36 40.33 | 
8.47 | 42.17 
219 —0.20 
63.00 —0.87 
225 0.00 
1.06 0.00. 
| 
3.37 | —0. 86 
| 
0.30 | —0.36— 
2. 88 | 1.09 
2.90 —0.04 
1.16 —0.06 | 


Precipitation inches and hundredths. 


* Maine, New Hampshire, Vermont, Massachasstte, Rhode Island, and Connecticut. 


SPECIAL ARTICLES. 
LOCAL STORM AT ST. LOUIS, MO., AUGUST 19, 1904. 


By L. H. DaIncerFreLp, Observer Weather Bureau, 


General conditions.—A well-defined storm area was central 
over northeastern Kansas and southeastern Nebraska on the 
morning of August 19, the lowest pressure being 29.70 inches 
An almost ideal 


at Concordia, Kans., and Omaha, Nebr. 


cyclonic circulation was evident around the center of the low 
area, and rain was falling from Iowa and Missouri eastward to 


Ohio. 


Greatest Least monthly. 
a 
Station. Station. 
| | 
| 
Goodwater.......... 13.17 | Florence. ........... 
| 
Huachuca od 9.00 | Fort Mohave........ 
Helena, No. 2...... 6.40 Osceola 
Laguna Valley...... | 6.95 |) 42 stations .......... 
Longs Peak (near) | 6.50 | Las Animas ........ 
| 17.46 || Malabar ............ 
| 14.33 | St. Marys.......... 
Chesterfield. ........ 4.3. 
6.79 ‘ambridge City 
| Fort Dodge 
9. 27 Chapman ........... 
Mount Sterling ..... 52 || 
|| Port Eads...........! 13.31 || Caspiana............ 
Darlington, Md..... 8.74 || Jewell, Md 
| St. Cloud . 6.00 || Moorhead........... 
Pecan, Swartwout). 14.18 || Indianola........... 
| Mary 9.51 || Doniphan........... 
| ¢ ‘olumbia Falls ..... 1,82 || Lamedeer........... 
| Grand Island ....... 
eee 6.95 || 2 stations........... 
| Norwalk, Conn ..... 8.45 || Cornwall, Vt........ 
College Farm ....... 13.01 || Cape May.... 
|| Fort Wingate....... 5.65 || Fruitland ....:..... 
ONTOC 11. 89 || Lewisburg.......... 
5.37 || Melville ............ 
Whiteagle, Okla....| 7.58 || Goodwater, Ind. T.. 
Warmspring. ...... 1,95 || 13 stations...... ... 
Effingham .. 
Sotations 
Monticello.......... 3.91 || 2 stations ........... 
9.27 || Stephens City....... 
Coupeville.......... 1.13 || 6 stations ........... 
Butternut .......... 6.56 || Menasha ........... 
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lowest temperatures, the average precipitation, and the great- 
est and least monthly amounts are found by using all trust- 
worthy ‘records available. 

The mean departures from normal temperature and precipi- 
tation are based only on records from stations that have ten 
Of course the number of such 


St. Louis, in the southeastern quadrant of the depres- 
sion, was favorably located for the visit of severe local storms. 


By 8 p. m. the storm center had moved eastward to southeast- 
ern Iowa, where the pressure had fallen to 29.60 inches, and 
by 8a. m., August 20, the center of the disturbance was over 
the lower Lakes, the lowest pressure being 29.58 inches at 
Buffalo, N. Y., showing a constant increase in movement and 
intensity. 
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5527 
101 | 1.38 
th 55. 29h 
46 30? 
46 21, 226 
r- 105 46) 0.33 
h- 24 0. 00 
ud 103 21 a 0. 00 
30 101 61 
4. 101 54 2. 34 
110 21 4 
1e 98 37 1, 76 
1e 42 
101 “2 0. 87 
a 97 35 | 0.66 
of 104 38. 1.06 
Is 104 
100 45. 0. 59 
+ 102 53 1. 66 
97 31 
91 = 1.05 
Ls 98 27 0.96 
- 102 56, 0. 65 
100 43 1.98 
111 17 T. 
1084 36 0.58 
105 22 0. 00 
is 93 30 1,95 
92 = 
92 a7 | 
103 39 0.06 
t, 94 28 1. 63 
a 100 40 28 3. 00 
102 31; 3 0. 20 
97 38,27 | 0.41 
a 52} 
107 52 0.50 
29,21) 
29) «22 | 
110 90) 
29) 
e 96 34 1. 66 
98 0.94 
102 54 8. 92 
s 105 30) T. 
101 
ro 1.04 
109 0.00 
e 
104 | 
r | 104 22 0.00 
0.53 
96. 
t 30 
112 0.00 
| 
95 0. 67 
95 26 0, 59 
a 100 17 0.05 
; 
f 
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Local conditions.—The pressure at St. Louis, at 8 a. m. 
August 19, was 29.89 inches; there was a constant decline 
thereafter until about 9 p. m., when the lowest point was 
reached, 29.66 inches reduced pressure or 29.06 station pres- 
sure; the relative humidity was high during the greater por- 
tion of the day, 94 per cent at 8 a. m., 91 per cent at 1 p. m., 
dropping slowly to 79 per cent by 8 p.m. A thunderstorm 
appeared in the northwest portion of the city during the early 
afternoon, the first thunder being heard at 2:55 p. m. This 
storm moved in an easterly direction to the north of the sta- 
tion; it was very local in character, and was confined to the 
northern portion of St. Louisand Madison. The storm gradu- 
ally became more threatening over north St. Louis, the cloud 
movement indicating a rather violent local disturbance in that 
locality, but at no time did the storm appear especially de- 
structive at any great distance from its path of action. As its 
course was 2 miles north of the local Weather Bureau office, 
it was beyond the vision of the observer. At 3:55 p. m. the 
storm assumed the characteristics of a tornado, violent winds 
being first noticeable at about No. 3200 north of Market street 
and No. 2500 west of the river; it moved almost due east, the 
extreme width of the path being about seven blocks, from No. 
3200 to No. 3900 north. It appears to have bounded at inter- 
vals, from the fact that its destruction was less marked at some 
points along its path than at others. The storm evidently 
reached its maximum strength from Broadway, No. 500 west, 
to Second street, where telephone and electric light poles 
were broken and thrown to the ground, and the Broadway 
street car service was suspended until the next day; the 
Granite Iron Rolling Mills, No. 3400 north, seemed to have 
suffered the most severely, the estimated damage being 
$25,000; about four other business houses were damaged and 
twenty-five or thirty dwellings injured. The writer personally 
inspected the damaged district and noted that the damage 
usually consisted of unroofed buildings, broken poles, electric 
and telephone wires; at no point did the damage appear to 
be irreparable or absolute. 

The storm, after leaving St. Louis at the river front, passed 
eastward to Madison and East Madison, where it continued 
its devastation. The total property loss in St. Louis, accord- 
ing to conservative estimates, does not exceed $100,000, and 
perhaps about the same amount in Madison and East Madison. 

Three fatalities were reported and twenty persons were 
injured. 

A peculiarity of the storm was its extremely local character. 
While the storm was at its height at 3:55 p. m. in north St. 
' Louis, the central and southern portions of the city experienced 
only moderate breezes, partly cloudy sky, and but slight 
changes in temperature. Very little rain occurred, except in 
the immediate path of the storm. The temperature at 3 p. m. 
at this station was 83°; 4 p. m., when the storm was at its 
height, 82°; 5 p. m., 84°; the maximum wind, which occurred 
at about 4 p. m., was only 24 miles per hour; the barograph 
trace shows a steady fall in pressure, reaching 29.13 inches 
when the storm was passing north of the station, with a very 
slight rise of only 0.03 of an inch shortly after 4 p. m., and 
falling thereafter to a minimum pressure of 29.06 inches at 
about 9 p.m. The instruments at the exposition showed even 
less variation than did the station instruments. 


CLOUDBURST NEAR CITRUS, CAL. 
By W. E. Bowrnetrt, Assistant Observer, in charge, Independence, Cal. 

On August 8 showers were forming over the mountain peaks 
at 9:30 a. m. (Pacific time), somewhat earlier in the day than 
seems usual here. They gradually increased in number and 
extent until about 11:30 a. m., when the entire sky was over- 
cast and threatening. The first thunder was heard at this 
time. These conditions culminated in very severe thunder- 
storms in the ranges, both to the east and west of us. 
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The most excessive precipitation occurred over what is known 
locally as Mazuka Canyon, cut in the western slope of the Inyo 
Range. This opens to a gently sloping sage-brush plain, three 
miles from the station of Citrus. When the flood emerged 
from the Canyon it spread itself over the fan-shaped deposit 
there, and flowed with a front of nearly two miles and a depth 
of several feet toward the station at Citrus. The country over 
which the water came is wholly uninhabited and the only dam- 
age that was done occurred about the station. Here several 
hundred feet of the railroad track were washed away and for 
a greater distance it was covered over with débris. One and 
one-fourth miles of an irrigating ditch, belonging to the East 
Side Canal Company, was filled up. 


THE ANNUAL AND GEOGRAPHICAL DISTRIBUTION OF 
CYCLONES OF HIGH VELOCITY (OVER 500 MILES IN 
TWELVE HOURS) IN THE UNITED STATES, 1893-1902.' 


By STanistav Hanzuik, Ph. D. (Prague). 


Summary.—The object of the study, the preliminary results 
of which are herein summarized, was to determine the influ- 
ence of areas of high pressure (highs), and especially of the 
so-called St. Lawrence high,’ upon the velocity and direction 
of movements of areas of low pressure (lows). In preparation 
for this investigation, all cyclones of high velocity (over 500 
miles in twelve hours) during the years 1893-1902 were con- 
sidered. No relation between the velocities of cyclones and 
the barometric gradient could be made out in the case of 
cyclones in the western portion of the southern circuit.’ 

The reason for this fact was doubtless that of about 130 
cyclones in ten years there were about 110 secondary lows, 
which were deflected to the south, and the laws of the move- 
ments of secondary lows, which are under the influence of 
primary lows, are extremely complex. The 20 primary cyclones 
remaining showed too little similarity for purposes of com- 
parison. But it distinctly appeared that the relation of the 
velocity of cyclones to the gradient was such that higher 
velocities occurred with weaker gradients in front of the 
cyclones.‘ 

The next point. taken up was the geographical distribution 
of the occurrence and of the velocities of rapidly moving cy- 
clones, and, as is shown in the tables and charts which follow, 
there is a distinct deflecting and splitting effect on the part 
of the St. Lawrence high in the case of the eastern portion of 
the southern circuit track of these cyclones. The lows which 
are deflected to the right of the high move more rapidly than 
those which are deflected to the left. The splitting in the 
northeast is most marked in February and March, and there 
is practically none in January. This is probably due to the 
nearly equal velocities of lows and highs in January and to 
the passage of the southern circuit lows to the left of the St. 
Lawrence high in November and to the right in December. 

No definite answer has been obtained to the question set as 
the object of this study, but some preliminary results have at 


' Preliminary report on work done during the year 1903-4 in the course 
Geology 26 (Climatology: advanced course), given under the direction of 
Prof. R. De C. Ward, in Harvard University. 

The instructor's share in this work has been limited to some general 
suggestions at the beginning of the investigation, occasional conferences 
during its progress, and a revision of this report for publication. — ROBERT 
DEC. WARD. 

?The term ‘St. Lawrence high”’ is attributed to any high which, on its 
path eastward, hangs persistently in the locality of the Gulf of St. 
Lawrence, checking the progress of lows from the west. 

3 Northern circuit is one main path of circulation of cyclones pass- 
ing directly eastward (from the Northwest British Possessions) over the 
Great Lakes and the St. Lawrence Valley to Newfoundland. 

‘*Southern circuit’’ is second main path of circulation of cyclones 
along the Rocky Mountain slope southeastward to Texas, thence east- 
ward over the Gulf States to the Carolinas, and thence northeastward to 
the Banks of Newfoundland. 

‘See E. B. Garriott: Types of storms in January. Monthly Weather 
Review, January, 1895, p. 10. 


OOF 


«dl 


Aveust, 1904. 


least been achieved. In the remainder of the investigation 
the writer will endeavor to throw some light on the following 
ints: 

1. What controls the deflection of rapidly-moving lows to 
the right or to the left of the St. Lawrence high? 

2. Is there any relation between the form, gradients, pres- 
sure, and other characteristics of lows and the velocity of 
progression of the lows? 

In the investigation of the second of these two questions, it 
is hoped that the results obtained will be more exact than has 
thus far been the case. The difficulty, as above pointed out, 
in the case of the lows in the western portion of the southern 
circuit has been the large number of secondary lows. The 
region of the Atlantic and Gulf States offers primary lows in 
larger number and in better development. 


The charts of the tracks of the centers of low areas pub- 
lished in the Monruty Weatuer Review for the years 1893-1902, 
inclusive, were taken as the basis of this work. The only lows 
considered were those which, when the tracks were measured, 
showed a velocity of progression of 500 miles or more in twelve 
hours.® The error in measuring the lengths of the tracks lies 
within the limits of error of the scale on the maps. It is, 
therefore, possible that some tracks showing velocities of very 
nearly 500 miles in twelve hours may have been overlooked. 


TABLE 1.—Number of fast storms.® 


| | | | | 

| | 4 4 | 
zi a 

1893... | 18 16) 14 6| 5| 2| | 7| 17) 20| 176 
| 21) 2) 3) 5) 8/ 18; 23| 18| 156 
(19) 44) 15) 2) 7) 9] 12) 12) 18) 149 
| 20; 17; 9! 8/ 8] 10] 5 19| 24) 156 
14| 24) 14 7 6| 6] 4] 11| 14] 14] 22] 144 
teers $2| 12 16) 15. 9} 1| s| 4) 7] 8] 8| 14 
30) at) | 9) 10) 4) 1) 18) 14) 22) 175 
| 26) 29) 7} 8} 8) 14) 7) 14) 8) 16; 27) 179 
| 32] 23/ 16/ 6| 6| 6| 6| 10] 15/ 23| 165 
| 17) 8| 9] 00) 9] 7] 10) 9] 7| 189 


Average ......... 21.1 2 | 7.9/7.2/ 7.4/6.2 15.7 
| 


During the whole period under review there were, as shown 
in Table 1, 1586 cases of at least 500-mile progression in 
twelve hours. The numbers for the first two years are some- 
what larger than they should be, because the maps in the 
Monruty Wearuer Review for those years cover a larger area 
than do the maps published since. Hence, some lows over the 
Atlantic Ocean and east of Newfoundland are included in the 
count, whereas in the maps at present employed these areas 
are omitted The number of rapidly-moving lows varies from 
year to year about +10 per cent from the mean, the greatest 
differences in percentages being 87.7 per cent in 1902 and 110 
per cent in 1900. 

If we follow the numbers of rapidly-moving lows from month 
to month, we see that the greatest number comes in January, 
with 23.4 as an average, and the smallest in August, with 6.2. 

Three characteristic features of the monthly changes are: 
1. A minimum between January and March. February has 
18.3 against 23.4 in January and 21.1 in March. Even if cor- 
rected by addition of one-tenth, February still has only 20.1 
(18.3+41.8). 2. The large number of rapidly-moving lows in 
September (11.5) in comparison with October (9.4). 3. A 
slight increase in the numbers in July (7.4) as compared with 
June (7.2) and August (6.2). 

If we note the numbers of fast storms in February in each 
of the ten years, we see that in in six ; years (1893, 1895, 1898, 


Following Loomis. 
* By “fast storm’’ is meant a cyclone which moves 500 miles or more 
in twelve hours. 
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1899, 1900, 1902) that month had fewer than January and 
March, in two years (1896, 1897) February had more than 
January and March, in one year (1894) it had more than Jan- 
uary and fewer than March, in one year (1901) it had more 
than March and fewer than January. In seven out of ten 
years March had more rapidly-moving cyclones than February. 

In seven years the numbers of fast storms was greater in 
September than in October (1893, 1894, 1895, 1896, 1899, 1900, 
1901). 

The maxima do not always come in January, nor the minima 
always in August. In ten years the maximum number of fast 
storms was distributed by months as follows: January, 4; 
March, 3; December, 2; February, 1; April, 1. The minima 
came as follows: August, 5; June and April, 2 each; October 
and November, 1 each.’ 

In order to eliminate the discrepancies caused by the dif- 
ferent numbers of days in the different months, each year was 
divided into 10-day periods, and curves were then drawn for 
each year and for the average of the ten years. 

Fig. 1 shows the depression in February and the increase 
above the average in September, with a depression in October. 
Following the mean curve through the whole year, the condi- 
tions may thus be summarized: In the first ten days of April 
the number of fast storms is equal to the average (4.35 in ten 
days), it is below the average for April, May, June, July, and 
August, with some slight fluctuations; in the first half of Sep- 
tember it rises above the average, falls again, and again rises 
above the average in the beginning of November, remaining 
in that relation till the end of March, with a depression in 
February. There are, therefore, two maxima of occurrence of 
rapidly-moving cyclones: 

1. The primary winter maximum from the first half of No- 
vember up to the end of March. 

2. The secondary autumn maximum in September. 

The rapid fall below the average at the end of March and 
the beginning of April is characteristic of each year, except 
1895 and 1898, when there was a delay of one month. 

In the Monruty Wearuer Review the average velocities of 
high and low areas are given for each month. The number of 
half days occupied by the passage across the United States of 
all the cyclones in each month of the ten years was expressed 
by 100, and a computation was made as to what percentages 
of half days belong to the fast storms, and also as to how these 
percentages are distributed among the storms of different ve- 
locities, e. g., 500-600 miles in twelve hours; 600-700 miles in 
twelve hours, etc. For example: The time occupied in the 
progression of all cyclones in January, 1893, was 79 half days, 
in 1894 it was 84 half days, etc. In the ten years, 1893-1902, 
the time thus occupied in the progression of cyclones in Janu- 
ary was 869 half days. Of this number the fast storms took 
up 234 half days or (234 :869) 26.9 per cent. This percentage 
may to some extent serve as an expression of the “storm 
activity’ of the month. Computations of similar nature may 
be carried out for the length of the tracks of rapidly-moving 

cyclones in comparison with the length of all cyclonic tracks. 

In general, if the half-day storm track be taken as the basis 
of measurement we note: 

1. That one-quarter of our winter cyclones belongs to the 
“ fast-storm ” class, the maximum proportion coming in Janu- 
ary, and the percentage decreasing toward summer, being 10 
per cent in the summer months, with a minimum (7.7 per cent) 
in August. 

2. The percentage in February is smaller than in January 
and March; there is a high percentage in July (as compared 
with June and August) and in September, with a decrease in 
October. 

A comparison of the data in Table 2 with the average 


7 The year 1902 had two equal maxima and two equal minima. 
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Fia. 1.—-Number of rapidly-moving storms in each period from 1893 to 
1902, inclusive. 

hourly velocities of all storms in each month (last column, 
Table 2) is interesting, especially in July. As the average 
hourly velocities do not show the February decrease and the 
September increase above noted, some explanation of this dis- 
crepancy must be sought in the influence of the lows that 
move less rapidly than 500 miles in twelve hours. 

The question arises, How shall these two peculiarities in the 
yearly distribution of fast storms, viz, the depression in Feb- 
ruary followed by an increase in March, and the increase in 
September followed by a decrease in October, be explained? 
Are these regular features of every year, due to slight but 
regular more or less marked disturbances in the general cir- 
culation, or are they only features of the period under review? 
The writer offers no answer, but wishes to point out that both 
of these peculiarities are alike in the following respects: The 
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decrease is followed by an increase in the spring (February, 
March) and the increase is followed by a decrease in the fall 
(September, October) and both features occur at the time 
when the sun is crossing the equator. 

TABLE 2.—Duration of cyclones of different velocities (1893-1902) expressed 
in percentages of the aggregate duration. 


2 
12 


“in N lo leo 4! 
332 secs is jf jf jf {2 1/8 
i = 3 = | #58 
4 2 | £83 
| 
January .....) 73.1 | 269/114) 76/45 20109 02 021062 313 
February..... 77.2/ 228) 95/ 66) 37/ 13> 05) O1)...... 30.4 
March ....... | 78) 2.2/)11.5) 64) 37 29.3 
$8.9) 11.1) 25/ O1/ O8)...... 0.1 23.4 
June......... |} 1023); 48) 22) 1.6) 1.0) 22.5 
November...| 81.1/ 189) &89/ 60/ 28/ @7/ 23.9 
December .... -76.1, 239) 64/ 45) 28) 04) 0.1 31.6 


After discussing the yearly occurrence of rapidly-moving 
cyclones, the next question taken up was the geographical 
distribution of such cyclones and their principal tracks. In 
studying this subject, a map of the United States was divided 
by means of parallels and meridians, into 5-degree squares, 
each square being numbered, beginning with 1 in the extreme 
northwest and ending at 90 and 91 over Cuba. Fig. 2. 


Fie. 2.—Map of the United States, showing system of numbering 
5-degree squares. 


NUMBER OF TRACKS 
PER SQUARE 


5-10 10-45 15-20 20-25 25-30 
Fia. 3.—Geographical distribution of fast-moving cyclones (period 1893- 
1902). 
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In each of these squares was entered the number of all fast 
storms which passed across that square, and from these data 
it was possible to see the changes in the numbers of such 
storms in each square for each month. The fast storms west 
of the Rocky Mountains were omitted. The geographical dis- 
tribution of these storms is shown in fig. 3 and in Charts XI 
and XII and Table 3. 

TABLE 3.—Numbers of fast storms passed each square in ten years. 

SQUARES 2-14, NORTH LATITUDE 50°-55°, WEST LONGITUDE 60°-125°. 


| | | 
Pilg la | 
A | = < & a 
| 
aes 2 5; 2 | 1 o| 4 1 0 1 2 4 A 
Pin pasicns’ 8 si | 5 1 4 2 1 2 5| 14 10 
13) 6 4 3 7 3 8 9) 15 17 
17; 12| 6| 7] 6] 8| 5| 8] 0] 17 16 
18} 11 | | 5 5 6; 8] 12] 10 22 
| 12 9 4 2) 10 7 6 8 6 19 
2 1 3) 10 0 3 6 4 7 14 
oe i a 2 | 2 | 1 2 6 2 4 8 3 1 9 
ee 1 07 2 | 0 1 3 i) 3 2 2 1 1 
0 2; 0 2 0 2 4 2 4 4 
1 4) 1 1 2 2 4 1 5 
SR cschis | 8 1 4 0 2 1 2 2 6 2 4 4 
a | 1 1 2 0 0 0 0 0 4 0 2 1 
SQUARES 18-30, NORTH LATITUDE 45°-50°, WEST LONGITUDE 559°-120°. 
| | | 
8 9 8 3 3 4 0 4 6 610 9 
15 9, 15 8 6 1 7 0 9 7} 11 9 
15| 12| 14| 12 7| 12 12 7| 15 13 
TSE 18 10 10| 7 10 6 16 17 11 10 17 19 
22; 17| 11| 15; 22| 15) 24) 15 19 
2, 16, 2 2] 11, 2 30 24 
17) 13) 16° 14 6 18| 82 21 
90; 17) 15 9 5 7 8 2 18| 24 24 
13) 10) | 0 0 0 1 9 5 4 4 
SQUARES 34-45, NORTH LATITUDE 40°-45°, WEST LONGITUDE 55°-115°. 
” A 7 4 4 3 3 2 1 3 1 1 2 
eieccasuns i 9| 16 7 3 4 1 5 8 1 7 9 
16 0 6 6 8| 12 9| 17 18 
5 9! 0 6!) 4 16 12 
20 4 9 6; 16, W 3| 13 14 
15! 14 7 4, 6 3) 16 
28; 2 4 9 7 2 7 4| 18 18 
17] 19 4 4 5 3 3 17 22 
32) 27 3 3 1 3 1 8 7} 10 22 
31; 20} 21 4 1 3 2 1 6 5| il 19 
U 2 0 1 2 0 3 4 3 13 
4 4 0 0 0 0 0 0 1 1 5 
SQUARES 49-58, NORTH LATITUDE 35°-40°, WEST LONGITUDE 60°-110°. 
| 4 7 7 3 1 4 3) 0 3 
lcaracens | a2) 2) 16] 16 9 3 2 3 6 2 10 11 
| 3 9 9 4; 2 9 11 
iveeseesks | 1 10 20 4 7 2 4 3 0 4 10 13 
53... 17, 16 | 10 5 2 1 1 3 3 9 20 
ener | 46) 17! 2 5 4 1 0 1 3 2 3 19 
5B... | 20 M4 414 9 6 1 0 1 4 5 4 17 
18 8 12 3 1 2 0 0 3 5 3 
| RES 9 3 4 0 0 1 0 0 +e 0 1 
OE Ss cniwan-4 | 1 0 1 3 0 0 0 0 0 0 0 0 
SQUARES 62-70, NORTH LATITUDE 30°-35°, WEST LONGITUDE 65°-110°. 
ae 7 5 3 4 3 0 0 0 o oO | 2 | 2 
63 10 9 7 5 4 0 0 0 1 0 7 | 8 
0 9 4 1 0 1 4 8 
2 22 4 2 0 1 3) 5 16 
5 4 1 0 2 1 4 10 
2 15 4 5 0 0 0 3; 8 1 6 
aca 10 9 10 1 4 0 0 0 a} 4 1 9 
4 3 4 0 1 0 0 o 4 
apa 1 2 2 0 1 0 0 0 1 | 1 | 0 4 
SQUARES 75-81, NORTH LATITUDE 25°-30°, WEST LONGITUDE 70°-105°. 
| | | | 
ae 3 3 1 0 0 0 0 0 0 o, 1 1 
76... | Of of of 8] 2] 141 
3| 9] 4a] 2] of a] of o| a] | 0 7 
1 6 3 0 o 0 0 0 0 0 3 
2 2 3 0 o 0 0 0 0 0 2 
| | | 


~The data for the 10-year period here considered are not re- 
garded as giving a satisfactory view of the geographical dis- 
tribution and of the principal tracks of fast storms during the 
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summer half-year, because of the small number of such storms 
at that season. For the winter half-year, however, the condi- 
tions are much more satisfactory, especially as regards the 
principal tracks, in drawing which the author has made use of 
maps that he has constructed, showing for each month the 
tracks of all fast storms during the 10-year period. (These 
monthly track charts of rapidly-moving cyclones are not here 
reproduced.) If these small charts are examined it will be 
seen that they may be classified into two groups: 

1. Those with northern circuit track (figs. 4, 5, 6, 7, 8, 9, 
Chart XI). 

2. Those with northern and southern circuit tracks (figs. 
10, 11, 12, 13, 14, 15, Chart XII). 

In the first group the maps are much alike. The iain track, 
with its maximum number of fast storms in the Lake Superior 
region, in Ontario, and in Quebec, reaches as far south as 
latitude 45° north in May, June, and October, and to latitude 
40° north in July, August, and September, forming a loop over 
the upper Mississippi and Missouri region. The change in 
the track from September to October and from October to 
November is notable. 

In November the southern circuit begins to be established. 
This reaches to between latitudes 35° and 40° north, and the 
eastern part of the southern circuit crossing the Lake region 
keeps rather to the Canadian side, trending in an east-north- 
east direction. There is a remarkable decrease in the occur- 
rence of rapidly-moving cyclones in the upper Mississippi 
region, which continues until March, and is even faintly seen 
in April. 

In December the conditions become more exaggerated. 
The southern circuit reaches as far as latitude 35° north, and 
while trending east-northeast it is joined by minor tracks 
from the Gulf and South Atlantic States. The southern-cir- 
cuit track goes along shore, off New England, while the north- 
ern circuit keeps on the Canadian side. 

January, with its maximum number of fast storms, is much 
like November. The western branch of the southern circuit 
is broad, and is clearly separated from the western part of the 
northern circuit. These both join in the east, passing over 
the Northeastern States, which are in this month a region of 
fairly uniform distribution of fast-storm frequency. 

In February the western branch of the southern circuit 
comes pretty nearly from the north; the eastern branch splits 
into two tracks to the south of the Lakes, the northern one of 
these two joining the northern circuit, while the southern 
joins the Atlantic track coming along the coast from the 
Southern States. 

The main tracks in March are similar to those in February, 
with the exception that the southern circuit does not reach as 
far south as in February and splits somewhat sooner. The 
eastern portion of the northern circuit is very marked in 
Canada. 

With April, the transition month, the eastern part of the 
southern circuit breaks; there are some breaks in the western 
and eastern portion of the southern circuit and in the Cana- 
dian portion of the northern circuit. In April, the summer 
half-year circulation, which is confined to the northern circuit, 
begins again.* 

All the maps from November to March, inclusive, have two 
features in common, viz, the relatively infrequent occurrence 
of fast storms in the district between the Missouri and Great 
Lakes, and the splitting of the southern circuit into two 
branches, one of which crosses over to Canada, and the other 
of which passes off-shore along the New England coast. The 
explanation of these two features is to be found in the occur- 


8The author wishes here to call the attention of the reader to what 
Prof. F. H. Bigelow says regarding storm tracks and their changes from 
month to month in Weather Bureau Bulletin No. 20, Storms, Storm 
Tracks, and Weather Forecasting. 
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rence of the Central States and the St. Lawrence highs, and 
in the different velocities of lows and highs. 

If a storm which, because of its energy, form, or gradients, 
is adapted for a very rapid progression, comes up against the 
rear of a high which lies in its path, the velocity of the low is 
checked somewhat, but the storm at last finds its way around 
the high to the right or to the left of the center. A measure 
of the retarding effect of highs seems to be found in the dif- 
ference of the velocities of lows and highs; if the velocities 
are equal, there is neither retardation nor deflection. 

The retarding or deflecting effect increases with an increas- 
ing velocity of the low or a decreasing velocity of the high. 
It would suffice for the present purpose to give the differences 
between the velocities of rapidly-moving lows and the highs 
which retard them for each month over the Great Plains and 
the Northeastern States; but not having measured the veloci- 
ties of the high areas in the regions named, the writer has 
been obliged to content himself with the average velocities of 
all lows and highs. These data are given below (Table 4) and 


TABLE 4. — Average velocities (in atin ger Reur) of all highs and lows. 


November. December. January. February. March. 
28.9 31.6 31.3 30.4 29.3 
26.0 25.5 29.6 26.0 25.8 
Difference, low — high. + 2.9 + 6.1 + 1.7 +44 + 3.5 


furnish a satisfactory explanation of the influence of the St. 
Lawrence high. To this question regarding the St. Lawrence 
high further discussion will later be directed, but attention 
may here be called to the fact that the retarding effect of highs 
on lows is greatest in December and least in January. 

In the study of the fast storms which follow the western 
part of the southern circuit, there have been collected from 
the author’s monthly track charts above mentioned all tracks 
that had an azimuth between south-southwest and southeast. 
In each of these cases sketch-maps were drawn, showing the 
general distribution of pressure over the United States as in- 
dicated on the Washington weather maps. It was found that 
the fast storms passing southward along the eastern base of 
the Rocky Mountains are in general under the influence of high 
pressure belts, which may be classified as follows: 

1. High pressure in the central region. 

2. High pressure on the Pacific coast or Rocky Mountain 
Plateau. 

3. High pressure in Alberta. 

The effect of conditions 2 and 3 is to accelerate the progres- 
sion of the low, while a high area in the central region retards 
the advance of the storm and causes its deflection to the south. 
This last-mentioned high (1) is the most important of the 
three, and the maps on which these conditions of pressure pre- 
vailed were divided into four pressure-type groups, viz: 

(a) The eastern high has its maximum pressure in the Lake 
region, and its isobars form ellipsoidal loops far south to the 
Gulf States. 

(b) The eastern high has its maximum pressure in the South- 
central, Eastern, Gulf, or South Atlantic States. 

(c) The link type between 1 and 2, where two highs, one in 
the Lake region and the other in the south, together form a 
“ saddle.” 

(d) Scattering cases, which are too complex to be classed 
in any of the three preceding groups, but resemble type 2. 

After completing the foregoing classification the writer had 
access to Professor Bigelow’s Storms, Storm Tracks, and 
Weather Forecasting and found that the types a and > cor- 
respond to the high areas accompanying Professor Bigelow’s 
North Pacific type’ and Alberta type” ( page 35). The “ saddle ” 


*'The North Pacific type. ‘(storms 


—* These (storms) come in over the extreme 
northern coast, near Vancouver, and separate about equally in numbers 
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type, usually a transition type, frequently changes into type 
a or b, so that the high pressure in the south or north disappears, 
Thus it appears that the fast storms that move south along 
the eastern Rocky Mountain slope over the Great Plains are 
controlled in their path by the highs of the North Pacitic and 
Alberta types. 

The detailed study of the influence of the St. Lawrence high 
upon the rapidly-moving storms of the southern circuit is to 
form the second division of this investigation. At present the 
following facts can be stated: 

In November there is no splitting of the track, because the 
southern circuit does not reach far south and, therefore, all 
fast storms pass the St. Lawrence high, leaving it to the right. 

In December the majority of the fast storms of the south- 
ern circuit pass the St. Lawrence high in such a way that they 
leave it on their left. 

About January, as was stated above, the fast storms pass with 
a fairly evenly distributed frequency over the Northeastern 
States, and it may be due to this fact that the lows and highs 
do not differ much in velocity (see Table 4). In this month 
some of the fast storms, especially those from the northern 
circuit, cross the main broad track in New England nearly at 
right angles, showing very distinctly the deflecting influence 
of the St. Lawrence high. 

In February and March, when the southern circuit shifts 
northward, the influence of the St. Lawrence high is very 
marked in deflecting the path of fast storms. “Special at- 
tention,” as Professor Bigelow points out, “should be directed 
to the probable behavior of the St. Lawrence high, as upon 
this will depend success in forecasting the advance of large 
storms from the southwest.” 

The following table (5) shows the number of fast storms 
which passed over the Northeastern States (5-degree squares 
Nos. 25, 26, 27, 40, 41, 42) and it will be seen that there is a 
marked falling off in square 41 (New York and Pennsylvania) 
in the months of February and March, thus distinctly showing 
the influence of the St. Lawrence high. The 5-degree squares 
are naturally too large and give too general a view. One- 
degree squares would bring out the contrasts much more 
sharpely: 

TABLE 5. —Number of fast storms passing over wr the Northeastern States. 


December 24, 24 21) 22) 22 
January ..... 28/ &3 
February 1.5) 20| 283; 18 
March .. 2.5) 3.0 2.5) 23/19) 27 


The data used in tracing the frequency of fast storms were 
also used in determining the average hourly velocities of fast 
storms in each square. The sum of all velocities marked in 
each square was divided by twelve times the number of fast 
storms which passed across the square. This was done for 
the autumn and winter months (November to March), omitting 
States west of the Rocky Mountains. The averages are given 
in Table 6. 

These numbers do not, of course, give the velocity of storms 
along the main tracks which are above drawn, but average 
velocity of storms along all tracks which crossed each square 
in any direction. The true velocity for each track might be 


into two paths, of which the first is directly eastward over the Lakes 
and the second far to the southeastward along the mountain slope, gen- 
erally reaching northern Texas. In this case a high covers the central 
valleys and the Missouri Valley, the weight of it being near the northern 
boundary, whereas in the Alberta type it is heaviest inthe Gulf States.”’ 

The Alberta type.—‘‘ When a low forms in the extreme northwest it 
is generally found that another low covers the Gulf of St. Lawrence and 
that an extensive high area occupies the central valleys and the Gulf 
States * * *. About one-third of the storm centers will be deflected 
into the southern course and these are much more erratic in their action 
and harder to forecast.” 
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obtained by taking the cosine of angle between the direction 
of average main track and the direction of any fast storm in 
each square. This would obviously be a very laborious piece 
of work when the number of fast storms and of the squares 
is recalled. 

TABLE 6.—Average hourly velocity (in miles per hour) of fast storms in 


each 5-degree square. 
H a = a 2 
Zz | Zz | & = 
47.9 | 52.3 | 49,2 49.2 | 58.7 || 40.........- 55.0 | 62.5 | 59.6 | 56.5 55.2 
49.6 | 50.5 | 58.2 53.1 | 59.6 | 41.......... 54.9 | 55.6 | 56.5 55.7 | 57.5 
4.. .| 50.5 | 48.9 | 53.2 | 51.1 | 65.2 |] 42 ......... 51.8 | 57.2 | 57.5 52.3 | 57.5 
52.6 | 52.9 | 52.8 66.9 | 43... (50.6 59.4) 59.2) 552 56.0 
54.2 | 56.1 | 58.3 53.6 | 53.3 | 44.......... 50.5 58.9 | 61.1 | 57.2) 53.5 
53.6 | 57.8 | 55.6 50.9 | 47.3 | 45.......... 43.7 53.2 | 59.2) 542) 56.1 
53.0 | 56.3 | 57.2 45.0 | 46.2 
50.0 | 59.1 | 65.6 | 45.2 | 54.6 || 49.......... 48.6 60.3 | 58.2) 57.0) 54.7 
| GR 41 49.9 58.6 | 56.0| 56.9 52.4 
54.2 | |) SI.......... 53.3 58.1) 567/525) 51.8 
52.5 | 61.8 | 41.7 |......| 55.2 || S2.......... 51.2 | 61.3 | 54.5 | 51.9) 52.7 
47.5 | 57.5 | 58.7 49.6 | 583 || 53.......... 52.1 57.2 | 52.3] 57.5! 55.2 
44.2 | 54.2 45.0 62.9 | 50.2 | 54.......... 56.5 56.9 | 57.0 | 61.9 | 57.8 
54.0 541 61.8 
57.5 | 61.5 | 53.2 60.3 | 54.8 | 56.......... 65.4 | 65.2 | 57.7] 59.5) 58.9 
60.0 | 59.6 | 57.4 | 57.7 | 543 || 63.3 | 62.2165.5) 48.5 
20. ‘| 57.8 | 62.5 | 61.0 | 58.1 | 61.6 | 63.7 ]......| 50.4 
55.6 | 58.7 | 57.8 62.4 60.1 
54.6 | 55.8 | 54.1 59.6 | 55.2 | 62.......... 51.4 57.7 | 53.7 | 61.7) 61.1 
55.7 | 56.5 | 53.0 53.6 | 51.6 || 68.......... 51.3 55.5 | 52.9] 61.9) 58.0 
53.9 | 58.6 | 56.3 57.5 | 51.8 | 64.. 49.2 57.6 | 52.3] 59.1) 57.2 
25... ‘| 52.7 | 59.5 | 67.8 | 52.7 53.9 65.......... 51.3 | 61.2 | 59.5 | 57.7) 582 
54.2 | 57.9 | 54.5 | 55.5 | 52.4 | 66.......... 53.6 | 62.3 65.2 | 60.9 55.0 
58.6 | 58.4 | 56.4 | 52.5 | 67.......... 46.7 | 50.5 | 64.8) 64.8) 55.5 
| ae 53.2 | 54.2 | 56.2 | 51.3 | 52.2 || 68.......... 47.9 | 53.8 | 61.5] 56.6) 53.2 
51.0 | 54.6 | 52.1 | 58.2 | 52.7 | 69..........]...... | 57.5 | 50.2] 59.2, 50.8 
30... ‘| 52.5 | 54.8 | 55.3 | 51.2 70..........]...... | 55.0] 58.8 642 
| 
63.7 | 73.3 | 59.8 59.2 | 57.4 | 75. .| 55.4 | 51.2 | 68.3 
56.3 | 64.9 | 60.4 60.7 | 56.7 | 76.......... 50.2 58.4 57.4] 53.9 55.0 
56.2 | 58.2 | 62.5 59.5 | 57.6 | 77... | 60.8 | 541 52.6 
55.3 | 58.0) 58.9 59.1 | 51.2] 62.4 59.1 | 56.8 53.9 
54.5 | 59.1 | 52.8 61.9 | 52.7 | 79..........]...... 75.9 | 59.0/56.6 442 
53.1 | 63.6 | 55.7 57.6 | 57.4 | 80..........]...... 49.2 69.5 
i | 


The common features of these sketch-maps, on which have 
been drawn the lines of 50, 55, and 60 miles per hour, are as 
follows (see Chart XIIT): 

1. The high velocities (over 60 miles an hour) in the West 
along the Rocky Mountains. 

2. The high velocities (over 60 miles an hour) along the 
Atlantic coast and also offshore. 

In the second case, the high velocities in the east of storms 
of the southern circuit progressing northeast come in Novem- 
ber in the Lake region when the storms cross over to the Cana- 
dian side. December is similar to November, except that in 
the case of the southern circuit a branch track from the Gulf 
States, with high velocities, joins it, and on the average all 
velocities are increased 5 miles an hour as compared with No- 
vember. In January the highest velocities are in the Gulf 
States and offshore, over the Atlantic, these being due to 
storms from the western Gulf and South Atlantic States, 
which enter the branch of the southern circuit trending north- 
east. 

The February map looks somewhat confused, but there seems 
to be a tendency to return to the distribution of velocities 
noted in December. The velocities in the Southeastern States 
are high, but they are lower where the track divides. In 
March the velocities in the West decrease, the highest veloci- 
ties are over the Atlantic, where the right-hand branch of the 
divided southern circuit meets the storms coming from the 
Gulf and South Atlantic. 

It is noticeable that in the months of December to March, in 
which the eastern portion of the southern circuit divides, the 
average velocity of fast storms along the right-hand, off, or 
alongshore track, is greater than that of the left-hand, con- 
tinental track. An obvious explanation is that the storms off- 
shore move with much less friction over the ocean surface. 

In Table 7 are compared the average velocities of the 
left-hand, or Canadian branch (represented in squares 26, 27, 


28) and those of the right-hand or alongshore branch (rep- 
resented in squares 41, 42, 43) with the differences between 
these velocities. In all but two cases the differences are posi- 
tive, which confirms the greater velocity of the alongshore 
track. The differences would be more striking if smaller 
squares had been taken. A similar attempt was made in the 
case of the summer half-year, but was unsuccessful. Data 
for twenty to thirty years would be necessary in order to give 
an idea of the distribution of the average velocities in summer. 
TABLE 7.— Comparison of average velocities (in miles per hour) of storms 
along the two branches of the southern circuit. 


[Squares 26, 27, 28, represent the left-hand or Canadian branch; squares 41, 42, 43, the right- 
hand or alongshore branch.]} 


= 
Squares No. | December. January. | February. | March. 
OB. is 55.6 56.5 55.7 57.5 
57.9 54.5 55.5 52.4 
Difference (41 — 26). | —2.3 | + 2.0 + 0.2 + 51 
| 57.5 52.3 57.5 
53.4 56.4 54.8 52.5 
Difference (42—27)... +38 | +11 — 2.5 + 6.0 
«59.4 59.2 55.2 56.0 
54.2 56, 2 51.3 52.2 

3.0 


Difference (43 — 28). .) + 5.2 + 
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THE UNUSUAL ais Yd FEBRUARY AT HONO- 


By R. C. Lypecker, Territorial Meteorologist. Dated March 17, 1904, 


The rainfall for February was from four to five times the 
normal, which is given as 5.6 inches. The average rainfall 
reported last month was 24.87 inches. According to the 
monthly summary, Oahu suffered the most in the storms; 
Maunawili, on this island, reported a fall of 44.65 inches, while 
in twenty-four hours at the same place 12.50 inches of rain 
fell. Hawaii suffered the least of any of the islands in the 
storm, though the big island is usually well to the front in 
the rain records. 

I inclose a barograph sheet (fig. 1) showing the fluctuation 
of the barometer at Honolulu during the week of heaviest 
rainfall. The previous records of lower pressure than is shown 
on this sheet (29.59 on the 11th) are as follows: January 28, 
1881, 29.40; February 5, 1901, 29.49; February 13, 1891, 29.57; 
November 15, 1900, 29.58; February 11, 1904, 29.59. 

On this island the rainfall record of 44.25 inches at Luakaha, 
March, 1902, was broken by a fall of 44.65 at Maunawili. 
There was no warning of the storm’s approach, which set in 
on the afternoon of the 6th, and between 3 p. m. of that date 
and 9 a. m. of the 7th 6.22 inches fell at the Weather Bureau. 
On the 15th there was every indication of this storm passing 
away, but these indications suddenly ceased, and those of 
storm No. 2 appeared, which followed closely. It might be 
said that No. 2 dovetailed into No.1. During the greater 
part of these storms calms and light winds prevailed, as noted 
on the records of observations. 

Our heavy rainfails heretofore have always followed several 
months of pressure below the normal, and this is the first time 
that the contrary has been the case since this office was 
established. It was with this fact in view that,in my summary 
for November, 1903, I said: “The barometric average for the 
past five months has been slightly above the normal, a condi- 
tion likely to be followed by a winter of moderate rainfall,” 
the authority for the statement being the records of this office. 
Mr. Lyons tells me that in all his experience he has never 
known a like condition. 


The accompanying barogram, from noon of February 8 to 
noon February 15, shows that during the first three days there 
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was a steady, slow fall of barometric pressure, amounting to 
0.25 inch, if we compare only the readings at 9 a.m. During 
the last three days pressure rose slowly by 0.26 inch from 9 
a. m. of the 12th to the 15th. It does not necessarily follow 
that Honolulu was on the outskirts of a moving hurricane or 
typhoon. To decide that question, one must have the wind 
records. It is equally possible that we here have to do with 
a slow oscillation of the location of the general area of tropical 
high pressure northeast of Honolulu or of equatorial low 
pressure south of Honolulu. Evidently the word “storms,” 
as used by Mr. Lydecker, refers only to rainfall, as there was 
neither high wind nor rapid changes in barometric pressure. 
There can hardly be any doubt but that under these cireum- 
stances the rainfall represents the result of changes going on 
in wind, moisture, and temperature in the cloudy layer and the 
higher regions of the atmosphere; changes that are due to 
slight and widespread changes in atmospheric pressure. Simi- 
lar changes occur within the regions of our own daily weather 
maps. A fall of a tenth of an inch in pressure, or less, in the 
equatorial regions, as shown by reports from Colon, the West 
Indies, or Mexico, is likely to be at once followed by a cold 
wave spreading from Canada southward over the Valley of the 
Mississippi. Before the front of the cold wave reaches the 
Gulf of Mexico rain and snow are likely to occur, and as soon 
as it reaches the warm waters of the Gulf they are certain to 
occur. The atmosphere is so mobile, or, in other words, vis- 
cosity is so small a factor, that slight gradients of pressure, 
not always recognizable on our present meteorological maps, 
quickly set it in motion. The resistances introduced by the 
irregularities of the ground may require a slight additional 
gradient to overcome them, but in a general way the progress 
of a cold wave toward the Gulf of Mexico, like the progress of 
the great monsoon wind from the southern Indian Ocean 
across the equator to the shores of Hindostan, is maintained 
by aslight gradient entirely different from the steep gradients 
that prevail within a whirlwind. Therefore it is that a fall of 
a tenth of an inch in twenty-four hours is an important matter 
and almost certainly a forerunner of rain in India, the West 
Indies, Honolulu, and the Philippines. These all represent 
moist climates at about 20° north latitude, where the ascent 
of the air to the extent of a few thousand feet cools it suffi- 
ciently to produce cloud and rain. 

Those who wish to make a minute study of the fluctuations 
shown on the accompanying facsimile of the Honolulu baro- 
gram (fig. 1) may correct it for slight deviations from the 
readings of the standard mercurial barometer by means of the 
following table of corrections furnished tcl Mr. Lydecker: 


Standard rr ‘orrection to 
Time.® pressure. barogram.{ 
February 8, 9a.m.... | 29. 95 | 0. 00 
February 9, 9a.m.....| 29. 93 0. 00 
February 10, 9a.m..... 29. 83 —0. 08 
February 11, 9a.m..... 29. 70 — 0.04 
February 12, 9a.m..... 29, 68 —0. 02 
February 13, 9a.m..... | 29. 77 —0. 01 
February 14, 9a.m..... | 29. 79 —0. 01 
February 15,9a.m..... 29. 4 0.00 


* Honolulu date and standard time, 157° 30, — of standard mercurial barome- 
ter at 9 a. m., reduced to standard temperature, sea level, and gravity. [Correction to be 
applied to the readings of the barometer in order to obtain standard pressures, 
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DUST IN THE ATMOSPHERE DURING 1902-3. 
By Anprew Nos te, Esq., Rozelle, Sydney, N.S.W. Dated July 16,1904, 

I have been much interested in the recent notices that have 
appeared relative to a diminution in the transparency of the 
earth’s atmosphere during 1902-3, and more particularly in 
the article that appeared at page 111 of the Monruty Wearuer 
Review for March, 1904, and, in response to the request of the 
Editor, published in Nature, vol. 70, May 19, 1904, at page 60, 
I have gone through my notes and scrapbook in order to col- 
lect any matter that may be of service to him. Duststorms 
were characteristic of the late 9-years’ drought in Australia, 
especially during the latter stages. It is difficult to give an 
adequate idea of the effect produced by these dust or sand 
storms. The soil, made loose and friable by the prolonged 
absence of rain, no longer able to withstand the wind, was 
swirled up and carried across country with resistless force. 
In many cases it was torn up to a depth of one foot, or down 
to solid clay. On a station in the Wileaunia district 100,000 
acres were left as bare as a floor, upon which a heavy rain that 
followed had no effect. In one case 12 feet of sand were de- 
posited in a bank in three months. Wherever a little resist- 
ance offered, the sand accumulated, and eventually formed a 
dune. Wire-netted rabbit-proof fences were buried in this 
way, and even a second story to the fence shared a similar 
fate. On the Albemarle station (latitude 32° 13’, longitude 
142° 40’) a 7-foot stock yard fence was so completely sub- 
merged within eighteen months of erection that the owner 
drove over it in his buggy. Numerous instances are given of 
daylight becoming completely obscured during the progress 
of these storms, and, in consequence, lamps had to be lit. All 
traffic stopped; people lost their way, not being able to see 
their hands when held up before their faces; and fowls went 
to roost in the daytime. Although intermittent during the 
winter months of 1902, these storms renewed their activity 
much earlier than usual during the following spring. Early 
in September, 1902, the ship Wakatipu encountered in Bass 
Straits a rain squall accompanied by a “ fall of fine chocolate 
mud.”” The wind was west-southwest at the time. The early 
return of these storms during 1902 was undoubtedly due to 
the intensified character of the drought in central Australia 
during the antecedent six months. Referring to this period, 
Sir Charles Todd writes: : 


During the past winter the six months rainfall (April to September) at 
37 selected stations in South Australia is, without exception, far below 
the average amount. It is, in fact, one of the driest years ever ex- 
perienced. So faras all the northern areas are concerned, it is the driest, 
and the same applies to many parts of the south. At 24 out of 37 sta- 
tions the winter of 1902 is the driest on record, while at 8 others only 
one other year was drier. 


It is in this part of Australia that our duststorms have 
their origin. Sturt, the explorer, in his diary writes: 


North and northwest of Flinders Range are large plains, extending as 
far as latitude 25°. To the north of that latitude, though the sun was 
intensly hot, there were no hot winds; in fact from that parallel of lati- 
tude to the Indian Ocean, either going or coming, they were not met 
with. On reaching latitude 27° on my return, I found the hot winds pre- 
vailing again, as on my outward journey. I saw no sandy desert, to 
which these hot winds had been attributed, but on lifting some of the 
stones that were lying on the surface I found them so hot that I was 
obliged to drop them immediately. It is my opinion that when a hot 
wind blows across these stone-covered plains it collects the heat from 
them, and the air becoming rarified is driven on southward with in- 
creased vehemence. 


Fer 
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Mr. Auld, in the Adelaide Advertiser, of December 20, 1862, 
confirms this experience, and writes : 

The hottest weather experienced by the exploration party was within 
or near the boundaries of South Australia, and they never experienced a 
hot wind in the interior. 

Following the unprecedentedly dry winter of 1902, these 
storms became more pronounced during the spring months, 
and continued with varying intensity according as the wind 
circulation of passing atmospheric depressions favored their 
formation and distribution. They undoubtedly attained their 
culmination in the great storm of November 11 to 13, 1902. 
This storm assumed a phenomenal character, especially in 
South Australia, Queensland, New South Wales, and Victoria. 
In the latter State the effect was extraordinary on the 12th, 
the majority of stations reporting gales of dust accompanied 
by lightning, balls of fire, and darkness in the daytime so in- 
tense that fowls went to roost in the afternoon, while people 
had to find their way about by the aid of lanterns. The ship 
Airlie, en route from Brisbane to Sydney, 13th to 15th of No- 
vember, encountered a duststorm, the dust covering the ship 
from end to end. Several passing vessels experienced showers 
of the so-called red rain. Mr. H. Stuart Dove, of West Devon- 
port, Tasmania, writes : 

On November 12 I noticed that the sky to the north and northeast» 
from horizon halfway up to zenith, had assumed an extraordinary choco- 
late-brown tint, due to clouds of that color which were moving toward 
us from the northwest. Under these clouds and moving from the north- 
east were ashy-gray patches of strata, streaked with fantastic dark lines 
resembling bows and boomerangs. <A few drops of rain which fell about 5 
p.m. were charged with brown, earthy matter, and at 6 p. m. a paper 
which was held in the rain became spotted all over with blotches. At 6:20 
p.m. the solid matter was still descending, but in less quantity. At 
6:30 there was a marked diminution, and by 6:50 p. m. the rain was all 
but free from it. 

In Nature, Vol. LXVIIT, July, 1903, p. 223, P. Marshall, of 
Otago University, New Zealand, supplies an interesting account 
of a heavy dust fall and storms in various parts of that colony 
on November 14 and 15, which, he states, were not due to 
local causes, and he shows by microscopical and chemical ex- 
amination of the dust and by the distribution of atmospheric 
pressure and resultant winds between Australia and New 
Zealand that the dust was probably transported from Australia 
over the 1200 miles of intervening ocean. 

On November 15, 1902, Mr. Langdon, superintendent of the 
Eastern Extension Telegraph Company, Port Darwin, Australia, 
received the following cablegram from Banjoewangie: 

Very hazy last few days; temperature high; wind variable from south 
to northwest. Sourabaya papers last week reported a heavy haze in the 
Java Sea, lying low on the water, supposed to be due to volcanic dust 
from Martinique. No eruption in Java, but on the 12th, between 4:30 
and 5 p. m. (local time), a short, heavy shock of earthquake was felt at 
Zoenadjang, Malay, and Banjoewangie, direction east to west, attributed 
to the Sinero. 

On November 17, 1902, the postmaster at Port Darwin sent 
the following message to Sir Charles Todd: 

Color of haze or smoke, bluish gray. Slight shower of rain on 15th. 
Blaeser, of this department, took a clean sheet of glass and exposed it 
to the rain, allowing the rain water from the glass to run into a small, 
clean bottle. The rain water in bottle contains sediment of light, fluffy 
dust; color, gray. Haze very prevalent yesterday; also continues to-day, 
but not so dense as on Friday (i.e , 14th). 

Captain Dabelle, of the steamer Guthrie, upon arrival at 
Port Darwin on November 16, 1902, reported that the steamer 
was delayed by difficulty in picking up the land, owing to the 
prevalence of the smoke which was encountered all the way 
between the Philippine Islands and Australia. The captain 
said that the smoke was unlike that from bush fires. On No- 
vember 16 it was so thick that the bold headlands on North 
Australia at a distance of one mile were completely obscured. 
The haze could be plainly seen between clumps of trees, houses, 
and other objects less than 200 yards away. 

Capt. C. Lindburgh, of the steamer 7sinan, upon arrival at 
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Port Darwin on November 24, 1902, supplied extracts from 
the ship’s log during the last voyage northward from Port 
Darwin to Honkong, and on his return passage from Hongkong 
to Port Darwin again. These show that a thick haze was ex- 
perienced from October 17 to 21. During this time the offi- 
cers never saw land and had trouble in getting observations. 
The captain reported the hazy weather on arrival at Hongkong, 
where it was supposed to be caused by volcanoes in Sumatra. 
It lasted from latitude 8° 16’ south, longitude 129° east, to 
latitude 6° 34’ north, longitude 123° 22’ east. The barometer 
ranged from 30.14 to 30.00. On his return trip the haze com- 
menced in latitude 1° 18’ south, longitude 125° 27’ east, and 
lasted until arrival in port. The phenomenon was generally 
considered to be due to volcanic disturbances. 

The above notes show that the duststorm of November 11 
to 13, 1902, involved the greater part of Australia and the 
surrounding ocean, at least as far as New Zealand. From this 
epoch they gradually lost their intensity and general character, 
at least so far as the whole of Australia is concerned, although 
they continued to be severe over interior parts of New South 
Wales up to the spring of 1903. They probably received a 
check by the widespread and useful rains which fell during 
the middle of February, 1903. These were largely due to an 
antarctic disturbance, and they spread over central Australia 
and the whole of Victoria, the falls registered ranging up to 
over two inches. This disturbance brought abnormally cold 
conditions for the time of the year. In Adelaide the 14th was, 
with one exception, the coldest day ever experienced in Febru- 
ary, the maximum shade temperature being 64.8°. On Febru- 
ary 19, 1883, it was one degree lower. A heavy fall of snow 
took place at Kiandra, N. 8S. W., on February 15, accompanied 
by a high wind from northwest, the temperature falling to 35°. 


STORM OF AUGUST 20, 1904, IN MINNESOTA. 
By T. 8. OurraM, Local Forecaster, Minneapolis, Minn. 

In Minneapolis, on the day in question, the sky was cloudy 
from about 8 a. m. until 5 p. m., when it cleared; but before 
7 p.m. it clouded up again rapidly from the south with clouds 
which seemed at first to be somewhat high. These clouds 
had a rather greenish-yellow cast, and soon after 8 p. m. the 
whole sky was overcast and very stormy looking, a few per- 
sons saying that they saw many clouds of a pendulous shape, 
though no one has reported seeing anything that in any way 
resembled a tornado funnel. Light rain fell at intervals from 
8:25 to 9:11 p. m., when it became excessive. During the 
period of excessive rainfall—from 9:11 to 9:56 p. m.-—1.10 
inches were recorded. It is not possible that the gage could 
have received the total amount of rainfall, as the sheets of 
rain, driven by the gale, must have fallen in a direction almost 
parallel with the top of the gage. Torrents of rain filled the 
streets with floods of water from curb to curb to a depth of 


‘6 inches for probably ten minutes on grades which were steep 


enough to carry the water with a rapid current. At the sta- 
tion there were a few small hailstones for a minute or so, 
shortly before the heavy rain began, but in other parts of the 
city and in some parts of the country the fall of hail is said 
to have been heavy. 

The self-register at the station shows the wind direction to 
have been north and northwest after noon; at 1:15 p. m. it 
became northeast; at 2:40 p. m., east; at 9:15 p. m., northeast; 
at 9:35 p. m., east; at 9:38 p. m., west; at 9:39 p. m., southeast; 
at 9:44 p. m., northeast; at 9:45 p. m., north; at 9:46 p. m., 
northwest; at 10:05 p. m., north; at 10:17 p. m., northeast; 
after which time the velocity was reduced to fresh. The 
velocities recorded by the anemometer were as follows: After 
about 3 p. m. the velocity was fresh; from 9:35 to 9:40 p. m. 
it was 45 miles per hour; from 9:40 to 9:45 p. m. it was 60 
miles per hour; from 9:45 to 9:50 p. m. it was 84 miles per 
hour, with an extreme velocity of 110 miles per hour about 


9:45. p.m. The barograph trace shows that after noon the 
pressure gradually fell from 28.82 inches to 28.67. Just about 
the time of the greatest severity of the storm the barograph 
pen dropped with great rapidity to 28.25, returning imme- 
diately and rising to 28.80, then dropping back quickly to 
28.70, after which there was a slight fall until about 5 a. m. 
the next day. Two reliable gentlemen living near the resi- 
dence of Hon. W. D. Washburn, which was near the center of 
the wide path of greatest damage, were watching an aneroid 
barometer at the time of the storm, and they state that the 
needle went down to 23 inches and returned almost immedi- 
ately to near its former reading. This aneroid had been com- 
pared at this station not very long before the storm and found 
correct. Even allowing considerable for error because of a 
possible momentum gained by the needle, the reading was a 
remarkably low one. 

The humidity at the 8 p. m. observation was 80 per cent; 
late in the afternoon, and early in the evening a number of 
persons made remarks about the “close” or “sultry” condi- 
tion of the air. 

The storm entered Minneapolis in the vicinity of Lake Cal- 
houn, and from there it passed rapidly northeastward across 
the southern and south-central portions of the city to beyond 
the Mississippi River near Tenth avenue south. In nearly all 
the region mentioned very great damage was done to plate 
glass, chimneys, roofs, church steeples, telephone and tele- 
graph poles and wires, and to thousands of very valuable 
shade trees. The Northwestern Telephone Company had over 
7000 telephones rendered useless by the storm, and their 
poles and wires were in such condition that more than a week 
elapsed before ail their telephones were in working order 
again. 

While the barometer readings show undoubted evidence of 
the close proximity of a tornado funnel, the damage done 
shows, with a few exceptions, the effect of a straight blow of 
hurricane force. The trees, roofs, chimneys, steeples, and 
poles were thrown in nearly all cases toward the east or north- 
east, and it is probable that the damage occurred at the time 
of the shift of the wind just after the passage of the elevated 
tornado funnel. A few trees indicate by the different direc- 
tions in which their branches were blown something of the 
effect of a whirl, but there was none of the rending, tearing, 
complete destruction, and utter confusion in the city such as 
accompanies the touching of the tornado funnel to the earth. 
It is possible that in at least two of the high buildings there 
was something of the explosive effect of the true tornado, as 
in the Guaranty Building and in Donaldson’s Glass Block the 
large skylights seem to have been lifted sufficiently by an 
upward rush of air to raise the heavy glass from its fasten- 
ings, after which it fell back through the light wells to the 
floors below; very little, if any, of this glass was carried side- 
ways by the force of the gale. 
fell on the outsides of the buildings. 

It is probably safe to say that the amount of damage by the 
storm in this city aggregated over $500,000, not counting the 
damage to the trees, which can not be estimated in money. 

The severity of the storm was not the same in all parts of 
the storm-stricken region, but it would be impossible to say 
that there were any well-defined paths of destruction. 

A telegraph operator was killed by lightning while at work 
in a part of the city not in the affected portion, but there were 
no deaths due to the storm, though a number were injured, 
and many had narrow escapes. 

Carefully compiled newspaper reports indicate that the 
storm was first felt in northeastern South Dakota, in the vi- 
cinity of Aberdeen, shortly after 6 p. m., and that it moved 
eastward parallel with the line of the Hastings and Dakota 
Division of the Chicago, Milwaukee, and St. Paul Railway, and 
a short distance north of it. No serious damage seems to 
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have been done in Minnesota until the storm reached Renville 
County, but from Renville County eastward through McLeod, 
Carver, Hennepin, Ramsey, and Washington counties, and 
thence into Wisconsin great damage occurred. 

In McLeod County the path of destruction extended all the 
way across the county from west to east, with an area of 10 
miles long by 1 mile wide, in which almost everything was 
entirely destroyed, including residences, farm buildings, 
stacked and shocked grain, trees, standing crops, and some 
cattle and horses, with a loss of 4 lives at or near Glencoe. 

In Carver County, the greatest destruction was at Waconia, 
where the storm struck and destroyed the entire center of the 
village, killing 4 persons. At this point the fury of the storm 
resembled that of a tornado more than at any point east of 
McLeod County. The destruction extended east and west of 
Waconia about four miles in each direction. In Hennepin 
County, outside of Minneapolis, there was very great damage 
to residences, stores, and large manufacturing establishments 
in the towns of St. Louis Park and Hopkins, with 3 deaths in 
St. Louis Park; at Excelsior, on the south side of Lake Min- 
netonka, the loss was considerable, and there was a great deal 
of damage to the very fine properties on the north shore of 
Lake Minnetonka. 

In Washington County, there was loss by the breaking up 
of large log rafts in St. Croix River, and to the extensive 
lumbering and other industries in and about Stillwater. 

There were many exhibitions of the wonderful force of the 
wind, and many very strangeand curious things were done by it. 

Fifteen deaths were reported in Minnesota, 2 in South Da- 
kota, and 1 in Wisconsin. 


THE ORIGIN OF THE — CYCLONES OF JUNE 13-14, 
By HALtt, dated August, 1904! 


On June 10 the barometric pressure over Jamaica was a little 
below the mean; on the 11th there was a further slight fall, 
so that the barometric pressure was about 0.1 inch below the 
mean that day. On the 12th and the morning of the 13th the 
pressure continued to give way, and at the Kempshot Observa- 
tory near Montego Bay the lowest was 0.3 inch below the 
mean at 7 a. m. on the 13th. 

Up to the evening of the 12th this fall was due to a station- 
ary cyclone or cyclonic depression, whose center was 20 miles 
west of the Negril Point Light-house. That evening the cen- 
ter began to move slowly toward the northeast, and then 
another center appeared early in the morning of the 13th 
about forty miles to the southwest of the light-house. 

The first center we shall call A, and the second B. 

A passed the light-house between 3 and 4 a. m., local time, 
June 13, and at 5 a. m. the wind veered to the south as A pro- 
ceeded on its course, but, as B approached, the wind backed to 
southeast again; then it veered to south-southeast; the cen- 
ter 2 passed at about 8:30 a. m., and the wind continued to 
veer to south and southwest. 

It may here be noted that the direction and force of the 
wind at any place under the influence of two centers are the 
resultants of the direction and force due to each center. Thus 
at 5 a. m. the wind at the light-house due to A would have 
been southwest; that due to B, southeast, with a resulting 
direction south. 

A 6 a.m. the center A was near Kempshot, and it moved 
away in the direction of Santiago de Cuba at the rate of about 
fourteen miles an hour. 

The cyclone B took a northerly course as far as Moron in 


1A preliminary note on this subject appeared in the Monthly Weather 
Review for June, p. 273, under the heading ‘Cyclonic Depression and 
Flood in Jamaica.’’ Later advices, showing that there were two separ- 
ate depressions, necessitate a modification of the previous statement 
that the center took a curved path around the west end of the island.— 
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Cuba, and then proceeded northeast. 
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Off the Negril Point its 


TABLE 3.—Observations made at Kingston by Mr. J. R. Scotland. 


rate of motion was about the same as that of A. 

The fall of the barometer at the center of A was about 0.8 
inch on the 12th and morning of the 13th, but the fall in- 
creased, the cyclone developed, and Santiago de Cuba and 
Guantanamo suffered from a great and destructive hurricane. 

The fall of the barometer at the center of 2 was about 0.6 
inch in the morning of the 13th. 

The following tables give the reduced observations made at 
the light-house, at the Kempshot Observatory, and at Kingston. 


TABLE 1.—Observations made at the Negril Point Light-house by Mr. J. S. 


Time of Baromet- 


Date. observa- rie pres- 

tion, sure, 

1904, Inches. 
June 8.... 9%a.m 29, 898 
8.... 3pm 29. 919 
9...) 9am 29. 911 
9.. | 3 p.m 29. 877 
10.. 9a, m 29. 843 

p.m 29, 884 | 

9 a.m.) 29. 840 
3 p.m. 29. 824 
2... 7a. m. | 29. 815 
12.. 801 
13.. 9a. 29. 791 
13....| lla. m. 29. 774 
13.. 1 p.m. 29. 800 
13... 3 p.m. 29. 799 
14... 9a, 29. 822 
14.. | 3 p.m. 29, 825 


Wind, in 


| miles per Notes. 
hour, 
se. 14 alto-cumulus southwest. 
25 strato-cumulus southeast, 
§7 cirro-stratus, 
se. 18 72 strato-cumulus southeast. 
se. 7 i alto-stratus west-southwest. 
2 strato-cirrus southeast. 
se. 5 19° alto-cumulus south west. 
73 strato-cumulus southeast. 
alto-cumulus south west. 
2 strato-cumulus southeast. 


| 


se. 5 S8nimbus southeast; heavy rain day and 
night. 
§3 alto-stratus. 


0 127 strato-cumulus southeast. 

a 48 alto-stratus west-southwest, 
22 strato-cumulus southeast, 
se, 8 | 8 strato-cumulus southeast. 
se. 18 | 7 strato-cumulus southeast, 
se. 7 8 nimbus southeast; rainy. 


5 strato-cumulus southeast. 
3 alto-cumulus west. 
4 strato-cumulus southeast. 
9 nimbus southeast; rainy. 
se. 8 6 cirro-stratus west. 
2 strato-cumulus southeast, 
se. 14 4 strato-cumulus southeast; clearing. 


se. 10 : alto-cumulus west. 


Fig. 1 shows the position of the centers at 6 a. m. on 


Brownhill. 
ls | Wind 
od a2 15. 
Date. EBs Ss | Notes. 
© B | $2 | 
| 
= | | a 
1904. Inches. 
June 7:00a.m.)| 29.906 ese. 365 | 
8 | 3:00 p.m.) 29.907 | ese. 10|....... 
9) 7:00a,m. 29.918 | ese. 20 460 
9| 3:00 p.m.; 29.862 | se. 30)....... 
10 7:00 a.m. 29.849 ese. 30 404 
10 3:00 p.m. 29. se. 12 | cose] 
11 7:00 a.m. 29.840 se. 20) 580 
11 | 3:00 p.m./ 29.833 se. 30 )....... 
12 7:00 29.795 | se. 40 | 1,005 | 
3:00 p.m. | 29.756 | se. 40 
13 5:45 a.m. 29.710 se. 10 nimbus southeast. 
13 «6:15a.m. 29.712 | se Do, 
13 | 6:30 a.m./ 29.714 | sse. 60 )....... Do. 
13} 7:00a.m.! 29.712 | s, 60 690 Do. 
13 8:15 a. m.| 29.718 | ssw. 60 |....... Do. 
13 8:45 a.m.| 29.709 | sw. 60'....... 10 nimbus south. 
13 9:00 a. m.| 29.723 | sw. 60 ....... 
13) 9:30a.m. 29.737 sw. 60 nimbus southwest, 
13 | 10:00 a.m. 29.751 | sw. 60 ....... 
13 | 11:00 a. m.| 29.753 | sw. 40 ....... 
13 | 11:30 29.758 | ssw. 40 ....... cumulo-nimbus southwest. 
18 | Noon.....| 29.762 | ssw. 40 ....... 
13 | 12:30 p.m. 29.768 ssw. 40 .......) | Clear; patches to be seen at intervals. 
13 | 3:00p.m.| 29.754 ssw. 40 ....... 
14 7:00 a. m. ‘bawaa 30 510 


The barometer is reduced to all the standards and corrected for diurnal variation. 


The ane- 


The mean barometer was taken to be 29.932, 


The hour is given in local time. 


mometer is, read at 7 a, m. each morning. 

The gale was at its height between 3 and 4 a.m. on the 13th, 
when the puffs of wind must have been from 65 to 75 miles per 
hour. At 1 a.m. the wind was southeast; at 2, 3, and 4 a. m., 
south-southeast; and at 5 a. m., south. 


TABLE 2.—Observation made at the Kempshot Observatory by Mr. Maxwell 
Hal 


1. 
Wind | | 
3 & | 
| eg | | | 
Date. Ss | &¢ | Notes, 
| 
1904, Inches. | | 
June 8 7a. m.| 29.886 | e. | As per Negril. 
8 3p. 29.891 | me. 3)....... 
9 7a. m.| 29.940 | e. 5| 190| 1.12} 
9 3p.m.| 29.891| se 7|....... | Raining all day. 
10 7a. m.| 29, 857 | e 273 | 0.83 | 
10 3 p.m.| 29.881 | se. 4). Gusts up to 38 miles an hour. 
il 7a. m.)| 29. 829 | sse. 7 221 | 1.22 Cyclonic appearance of weather. 
11 3p.m.| 29.831 | 6 
12 7a.m.| 29.791 sse. 15) 266 | 0,00) 
12 3p. m.| 29.846 | sse, 15|....... ee Gusts up to 39 miles an hour. 
12 7p. m.| 29.781 | 
13 5a.m.| 29.657) s. 50)....... Rain during night; heavy squalls, 
13 29.634 s, 478 | 0.43 Gusts up to 70 miles. 
13 9a. 29.709 | ssw. 60 |.......|...... | Heavy rain, 
13 3p.m. 29.77 sw. 15 Squalls at times. 
13 5 p.m.| 29.768 | sw. 15 Clearing. 
13 7p. m.| 29.764| sw. 10|.......|...... 
14 7a, = 29. 825 | ssw. 5 | 422 5.20 


applicable to Kingston. 


The former notes as to time, reduction, ete., are of course 
On the 12th, Sunday, the observations 


were made at Vale Royal, near Kingston. 


the 13th. Great accuracy is out of the question, but it will 
be found that the fall of pressure at Negril is the sum of the 
falls due to A and BP, and that the direction of the wind is the 
resultant of the winds due to each center, and this is also true 
for Kempshot. 


| Cc. 

| 

| 

| ait 

| 

| 

| 

| if 

| 

| 

| 

| 

| 

| 

SAMAICA 

| 

| 

Scale of Milea 
gs 2 30 


Fria. 1.—Positions of centers at 6 a. m., local time. 


Kingston was rather too far from the centers to give us 
much information, and no reading was taken before 9 a. m. 
The lowest reading was at 11 a. m., which may show that the 
velocity of A as given above was somewhat too large, in ac- 
cordance with the news that the worst of the cyclone at San- 
tiago occurred at night, and not in the early evening. 

Returning to Jamaica: a gale from the south swept the woot 
end of the island and did some damage to shipping and to 
banana trees, but the rest of the island experienced only high 
winds and heavy rains. 

There had been heavy rains on the 10th and 11th over the 
greater part of the island, so that when 6 or 8 inches fell 
over the western end of the island in a few hours in the morn- 
ing of the 13th, low-lying towns were flooded, the rivers came 
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down in flood and destroyed the banana trees planted along 
their banks, and carried away several bridges. Among the 
latter was the Barnet Bridge at Montego Bay; 3 out of the 
5 mason-work arches were carried away, and the river, which 
rose 20 feet above its usual level, took a short cut from the 
railway bridge through the railway station to the sea. 

Cane Valley, near the center of the island, suffered again, 
but not to the extent it did in June, 1886, when the water rose 
60 to 100 feet. The flood rains that year were much heavier 
than the rains we are now considering, but they were both 
due to the same cause; namely, a barometric depression. 

The barometer falls slightly over a very large area, much 
rain falls, a definite center is formed, and the whole phenom- 
enon may, or may not, develop into a great cyclone. 

The two depressions of June 13, 1904, certainly developed 
into cyclones, but nothing more was heard of the depression 
of June 7 and 8, 1886. 


RECENT CONTRIBUTIONS TO CLIMATOLOGY. 
By C. F. Tauman, U. 8. Weather Bureau. 


Observational work in meteorology may be said to corre- 
spond to field work in the biological sciences, and has led up to 
corresponding conditions in recent years. The biologist of 
to-day finds himself confronted with an enormous mass of tax- 
onomic material, which he has lately set himself seriously to 
the task of digesting and summarizing, so that it may form the 
basis of philosophical research. In a like manner the meteor- 
ologist has now observed the weather for longer or shorter 
periods over a great part of the earth’s surface, but has only 
recently devoted much attention to the highly important work 
of computing means of the various series, in order to establish 
normal values for the climate of each meteorological station 
and group of stations. 

The delay in reaching this stage in climatological investiga- 
tion was in a measure justified by the fact that the extra- 
tropical regions, in which the majority of long weather records 
exist, are just those in which the weather variability from 
year to year is greatest, and in which, therefore, very long 
records are needed before satisfactory normals can be deduced. 
For example, it is estimated that the normal monthly tem- 
perature of Vienna for the winter months will not be known to 
within 0.1° C. of accuracy until four hundred years of recorded 
observations shall be available for discussion; while in west- 
ern Siberia observations for eight hundred years will be 
needed.' When we come to consider the prospect of obtain- 
ing accurate decadal, pentadal, or daily normals, the extent of 
the record required seems to relegate the whole subject to our 
remote posterity. It should be remembered, however, that 
practical climatology does not, for all purposes, require minute 
exactitude in its numerical results; the determination of a 
monthly normal temperature to within one or two degrees of 
accuracy is exceedingly serviceable, while even the rough re- 
sults obtained from two or three years of observations are vastly 
better than nothing. This fact has found recognition, and cli- 
matologists have recently been quite industrious in giving us 
mean values based on short records. 

The immediate occasion of the present paper is the appear- 
ance, during the current year, of two very notable contribu- 
tions to the quantitative climatology of extensive regions of 
the earth. These are: | 

Klimatographie von Osterreich. I.—Klimatographie von 
Niederosterreich, von J. Hann. Wien, 1904. 

Indian Meteorological Memoirs, Vol. XVII. L—Normal 
monthly and annual means of temperatures, wind, humidity, 
cloud, rainfall, and number of rainy days of stations in India, 
ete. Calcutta, 1904. 

The former of these works, which is published under the 


'Hann ; Handbuch der Klimatologie. IBd. Pp. 11-12. 


Aveusr, 1904 


direction of the Austrian Zentralanstalt, inaugurates a series 
of sectional climatographies, sixteen in number, which when 
complete will cov@r the whole of Austria. Coming from the 
pen of the most eminent of living climatologists, this memoir 
may be considered the embodiment of the best and most 
modern climatological ideas. In fact, Doctor Pernter, the 
Director of the Zentralanstalt, in his introduction to the series 
pays a tribute to his distinguished predecessor and teacher, 
Doctor Hann, to whom, he says the preparation of the initial 
monograph was entrusted, in order that the authors of the 
subsequent parts might have for their guidance a perfect 
model for form and method. 

Given a series of meteorological observations which it is 
desired to discuss fully in the form of tabulated averages, the 
number of tables required in order to bring out every feature 
of the climate deducible from the original figures is very large. 
This fact is well illustrated by the work now under consider- 
ation. Taking the temperature tables alone, we have, for cer- 
tain stations: Mean variability of the daily mean temperature 
(for each month and for the year); mean frequency of daily 
temperature changes of given magnitudes (comparing the 
mean of each day with the mean of the next); departure from 
normal mean temperature for the coldest and warmest winters, 
and for the coldest and warmest summers, during one hundred 
and twenty-five years; extreme monthly and annual mean 
temperatures for fifty years; mean monthly, seasonal, and an- 
nual temperatures at various altitudes; probability that the 
yearly minimum will fall below 0°, —5°, —10°, —20°, ete.; 
average dates on which, in the annual march, the daily tem- 
perature rises above and falls below 5°, 10°, and 15°; dura- 
tion, in days, of a daily temperature of 5°, 10°, and 15°; mean 
difference between the 2 p.m. and 7 a. m. temperatures for 
each month and for the year; besides the values regularly 
found in climatological summaries, such as the monthly and 
annual means, the means of the monthly and annual extremes, 
and the absolute extremes. 

In the discussion of the other elements, the following are 
some of the tables introduced: Fluctuation of the yearly totals 
of rainfall for twenty years (the value for each year expressed 
as a percentage of the 20-year mean); distribution of the 
annual rainfall among the months (per cent); mean duration 
of rainless and rainy periods for each month and for the year; 
mean number of days on which the wind velocity reaches 6 
(decimal scale) for each season and the year; influence of the 
wind direction upon the several meteorological elements. 

It will be seen that a number of climatic features are here 
brought out which are commonly neglected in climatological 
discussions; but, far from exhausting the possibilities in this 
direction, Doctor Hann’s memoir only opens up new vistas to 
the climatologist. It is probable, however, that nearly all 
aspects of the climate of Lower Austria which are of practical 
interest and for which materials were available are here pre- 
sented. There is no discussion of pressure, because, as the 
author says, “the differences thereof over the relatively small 
surface of a country like Lower Austria have no climatological 
importance.”” Phenological figures also are omitted because 
of the lack of trustworthy observations. 

The arrangement of this work presents some very excellent 
features. The area under discussion is divided into a few 
climatic regions, which are discussed separately. The stations 
in a single region are considered together in connection with 
each climatic feature; then a compact climatic table is given 
for each station. Finally, at the end of the volume the more 
important climatic values are more fully presented in general 
tables, convenient for reference. 

Turning now to the latest of the Indian Meteorological 
Memoirs, we are confronted with a work of truly imposing 
proportions, the plan of which presents many contrasts to that 
of the Austrian memoir we have just been considering. While 
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the region discussed by Doctor Hann was but some seven or 
eight thousand square miles in extent, the domain of the In- 
dian climatologist amounts to above two million square miles, 
including, in addition to the Indian Peninsula, stations in 
Ceylon, Burma, Persia, and Afghanistan, and even stations so 
remote as Aden, Mauritius, and Zanzibar. 

This vast territory is, of course, hardly amenable to the 
methods of discussion employed by Doctor Hann. The num- 
ber of stations represented in connection with the various 
elements other than rainfall ranges from 107 to 171, while the 
number of rainfall stations included is 2219. Only in the case 
of the rainfall values is there any attempt at topographic 
grouping. In the other tables the stations are arranged 
roughly in a series, beginning in Burma, stretching thence, 
by way of the Ganges plain and the Himalayas, to the north- 
west frontier; then, taking a fresh start at Colombo (Ceylon), 
passing up the Malabar coast, thence across the Deccan and 
down the Coromandel coast, and winding up at Trincomalee 
(Ceylon), after which come various islands and other outlying 
and extra-Indian stations. The climatic regions indicated on 
the various charts published by the Indian Meteorological 
Service are not distinguished typographically in these tables, 
and no regional means are given. This is to be regretted; 
but perhaps we should consider this memoir as a mere pro- 
visional compilation, since the values which it embraces were, 
as the compiler states, computed in order to furnish the data 
for a Climatological Atlas of the Indian Empire, the early 
publication of which has been sanctioned by the government 
of India. At any rate every meteorologist will welcome the 
appearance of so vast an array of normal values for this im- 
portant region, whose climate is so frequently made the basis 
of investigations of the great problems of the atmosphere, and 
is so often called upon to furnish the weapons of controversy 
to the meteorological theorists. While previous publications 
of the Indian Service have contained vormal values, intro- 
duced generally in connection with current values for pur- 
poses of comparison, these are now for the first time brought 
together in a compact volume devoted to the presentation of 
normals exclusively, and constituting a standard reference 
book upon Indian climate. Among the distinguishing fea- 
tures of this work are the reduction-constants, for various 
elements, given for each station, whereby true daily means 
may be obtained from the means of the observed readings. 
The methods of obtaining these constants have been discussed 
in previous numbers of the Indian Meteorological Memoirs. 
These corrections are applied in the tables, and thus we have 
what purport to be true diurnal means of the several elements. 
Other noteworthy features are a table of average monthly and 
annual mean temperatures reduced to sea level, and tables of 
the average monthly and annual “steadiness of the wind” at 
observation hours and for the day. 

Minor contributions to climatology have of late appeared 
in such numbers that it is not easy to select those most worthy 
of mention. The present year has witnessed the beginning 
of an important series of publications entitled Climatological 
Observations at Colonial and Foreign Stations, in which the 
British Meteorological Council will publish summaries of the 
observations which it receives from the Foreign Office, the 
Colonial Office, and directly from observers in various British 
dependencies and in foreign countries. This undertaking re- 
calls the valuable Meteorological Observations at the Foreign 
Stations of the Royal Engineers and the Army Medical De- 
partment, which appeared in a single volume published in 
1890. It is a similar work to that undertaken by the 
Deutsche Seewarte, in its Ueberseeische Beobachtungen, ex- 
cept that the British reports are apparently not to contain 
daily values. In the first and only number which has come 
to hand—Tropical Africa, 1900-1901-1902, with Summaries 
for Previous Years—we have the various yearly summaries 
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for each station in the region indicated brought together, 
and a few lustral means also appear. It is to be hoped 
that future publications in this series will give us averages 
derived from the whole extent of each record; in other words, 
provisional normals, which the record of each subsequent year 
will bring nearer to the true normal values for the station. 

In the enumeration of recent contributions to climatology 
might, of course, be included a number of well-known serial 
publications, appearing at fixed intervals, which regularly in- 
clude normals brought up to date. These, however, the writer 
hopes to discuss in a subsequent paper, in connection with 
certain standard reference books of climatology. 

The establishment of normal values, or rather of series- 
means which are a more or less close approximation to nor- 
mal values, is now going forward apace, and the climatologist 
begins to hope that all of the world’s vast accumulation of 
meteorological observations will soon have been made to bear 
fruit in the shape of summarized climatological data. In this 
connection reference may be made to the forthcoming Climatol- 


ogy of the United States, now in preparation in the Central | 


Office of the Weather Bureau, which will give in a concise form 
the normal climatic values for upward of 600 stations in our 
own country. Professor Henry, who has this work in charge, 
hopes that it will be ready for distribution by the autumn of 
1905. 


RECENT PAPERS BEARING ON METEOROLOGY. 
Mr. H. H. Krupatt, Librarian and Climatologist. 


The subjoined titles have been selected from the contents 
of the periodicals and serials recently received in the Library 
of the Weather Bureau. The titles selected are of papers or 
other communications bearing on meteorology or cognate 
branches of science. This is not a complete index of the 
meteorological contents of all the journals from which it has 
been compiled; it shows only the articles that appear to the 
compiler likely to be of particular interest in connection with 
the work of the Weather Bureau. Unsigned articles are indi- 
cated by a ——. 


Science. New York. Vol. 20. 
Bishop, S. E. The cold-current system of the Pacific, and source 
of the Pacific Coast Current. Pp. 338-341. 
Smithsonian Miscellaneous Collections. Washington. Vol. 2. 
Fowle, F. E., Jr. The absorption of water vapor in the infra-red 
solar spectrum. Pp. 1-12. 
Nature. London. Vol. 70. 
—— Marconi weather telegrams. Pp. 396-397. 
Eliot, John. The British Association at Cambridge. Section A. 
Subsection Cosmical Physics. Opening Address. Pp. 397-406. 
Cohen, J. B. Sooty rain. P. 424. 
Ashworth, J. R. A source of the ionisation of the atmosphere. 
P. 454. 
Proceedings of the Royal Society. London. Vol. 74. , 
Lockyer, Norman and Lockyer, William, J. S. A probable 
cause of the yearly variation of magnetic storms and auroras. Pp. 
90-95. 
Science Abstracts. London. Vol ?. 
Biorns]|, H. Heat exchange in the soil, the water and the atmos- 
phere. [Abstract of article of J. eg P. 572. 
Scottish Geographical Magazine. Edinburgh. Vol. 20. 
—— Meteorological results of the Belgian Antarctic Expedition. 
[Review of a pamphlet by H. Arctowski.] Pp. 493-494. 
Symons's Meteorological M ine. London. Vol. 39. 
Gethin-Jones, J. R. The wettest place in Wales, with some re- 
marks on the rainfall of the year 1903. Pp 121-126. 
—— Wireless telegraph and meteorology. Pp. 127-128. 
Annuaire de la Société Météorologique de France. Paris. 52me année. 
Teisserenc de Bort, L. Observations de la station franco-scan- 
dinave de sondages aériens 4 Haid. Pp. 159-161. 
David [P]. Sur la distribution annuelle moyenne et extréme de la 
pluie dans les Iles Britanniques. [Analysis of a paper by Dr. Mill. ] 
Pp. 161-165. 
Angot, Alfred. La pluie A Bouin (Vendée). Pp. 173-177. 
Archives des Sciences Physiques et Naturelles. Geneve. 4me période. Tome 17. 
Forel, F. A. Variation de température avec l’altitude. P. 207. 
Ciel et Terre. Brucxelles. 25me année. 
—— Le climat du désert de Syrie. Pp. 303-304. 
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Rendus de Ul Académie dea Sciences. Paris. Tome 139. 


Mache, H. Ueber die Geschwindigkeit und Grésse der Regentrop- 
Chauveau, A. B. Sur la déperdition de l’électricité dans l'air, fen. Pp. 378-380. 
observée au sommet de la tour Eiffel pendant l’orage du 4 aoit. Friesenhof, Gregor. Einiges itiber Ozonbeobachtung. Pp. 380- 
Pp. 400-401. 382. 
Roche, —. Observations sur la foudre en boule tombée A Autun le —— Hanamann, J. Niederschlagsbeobachtungen in Lobositz (Boh. 
16 juillet [1904]. P. 465. men.) P.382. 
Nature. Paris. 32me année. Forster, Adolf E. Die klimatischen Verhiltnisse von Eger-Fran- 
Jaubert, Joseph. La pluie dans la région parisienne. Pp. 202- zensbad und Marienbad in Béhmen. Pp. 382-383. 


Hann, J{ulius]. Klima von Formosa. (Taiwan). Pp. 383-387. 


Jacquot, L. Le vent et les vagues sur le Lac Léman. P. 206. —— Danckelmann, R. Resultate der Regenmessungen in Debund- 


D. B. Le service des annonces des crues aux Etats-Unis. Pp. 207- scha. Pp. 387-388. 
208. Réthly, Anton. Starker Hagelfall zu O-Gyalla. Pp. 388-389, 
Touchet, Em. Le halo solaire du 25 juillet, 1904. Pp. 210-211. Gotz, P. Merkwiirdige Erscheinung am Abendhimmel. Pp. 390-391, 
Le Temps qu'il Fait Mons. Aoiit, 1904. 


Meinardus, W. Repartition de la pression atmosphérique sur 
Bracke, A. La météorologie en publique. Pp. 171-175. l'Europe, observée de 1881 A 1895, et direction moyenne du vent 
Memorie della Societit degli Spettroscopiati Italiani. Catania. Vol. 33. sur les littoraux. [Review of work of G. Rung.| Pp. 391-392. 
Teglio, Emiglio. A proposito di due memorie di Knut Angstrém . 
sulle caratteristiche spettrali dell’ ozono. Pp. 141-147. EARTHQUAKE OF AUGUST 27, 1904. 
Annalen der Hydrographie und Maritimen Meteorologie. Berlin. 82 Jahr- Q : 


By Prof. C. F. Marvin. 
gang. 
Meinardus, Wilhelm. Ueber Schwankungen der nordatlan- An earthquake was recorded by the Omori seismograph at 
tischen Zirkulation und ihre Folgen. Pp. 353-362. 


the Weather Bureau on August 27, beginning at 5" 4" 57° p. m. 
Maurer, H. Die tégliche Variation des Erdmagnetismus. [Ab- ’ 
stract of work by Askel 8. Steen.] Pp. 385-388. | seventy-fifth meridian time. 


Wegemann, [G.] Erweiterung des barischen Windgesetzes nebst The disturbance was evidently of great severity, that i 18 to Say, 
Anwendungen. A, Soatiane zwischen Windgeschwindigkeittund the amplitude of motion of the earth particle (5. 35 mm. ) during 
Isobarenabstand. Pp. 46-415. the maximum waves was fully seventeen times as great as in 

Brennecke, W. Einige Ergebnisse der dinischen Expedition nach » 
Ostgrénland 1a08_1900 Pp 415-419. - the case of any earthquake thus far recorded at the Weather 


Gaea. Leipzig. 40 Jahrgang. Bureau. So far as known, however, the earthquake was not 
—— Die atmosphidrische Elektrizitét und die Elektronentheorie. 


felt by any individuals in Washington, or at any other point 
532. in the United States. The record is exceedingly clear and 
H. Henriet. | [Review of work Herfect in all details. A small section of the middle portion 
—— Die Stellung der Meteorologie unter den Wissenschaften. Pp. of the sheet, showing the maximum waves of the principal 
584-592. portion, is reproduced in fig. 1. 
Physikalische Zeitachrift. Leipzig. 5 Jahrgang. 


Bumstead, H. A. Atmosphiirisehe Radioaktivitat 504-508. 1903, at page 271, 
Ba. The following table gives the times of the principal features 


‘Warburg, B. Gober den Ar- of the record. The north and south component of horizontal 
gons in der atmosphirischen Luft. ac ersuchen des Hrn. i 
Lilienfeld. Pp. 1196-1197. motion only was recorded. 


Das Weiltall. Berlin. 4 Jahrgang. Earthquake of August 27, 1904, — ae time. 
—— Ueber internationalen Wolkenmessungen. [Abstract of paper 


m. 
of [R.] Sdring.] Pp. 423-424. First preliminary tremors began........ 5 4 57 p. m 
Das Wetter. Berlin. 21 Jahrga gang. Second phase began.................... 5 12 O07 p.m 
Képpen, W. Ueber den Zusammenhang zwischen der Stirke der Second preliminary tremors began..... . 5 15 59p. m. 
Platzregen und ihrer Dauer. Pp. 169-177. Principal portion began ................ 5 21 39p.m. 
Meteorologiache Zeitachrift. Wien. Band 21. Principal portion ended ................ 5 26 42p.m. 
Bkholm, Nils. Wetterkarten der Luftdruckschwankungen. Pp. End of earthquake..................... 6 24 41 p.m. 
345-357. Duration of first preliminary tremors.................... 2 
Siiring, R. Bericht iiber die Ergebnisse der deutschen Wolken- Duration of second preliminary tremors ................. 0 5 40 
beobachtungen im internationalen Wolkenjahre. Pp. 358-371. Duration of principal portion 


Stentzel, Arthur. Ueberdie sogenannte ‘‘ Temperatur des Welt- Total duration of earthquake 


raumes."’ Pp. 371-375. Average complete period of 4 large initial waves, principal 
—— Atmosphirische Absorption und Emission der déussersten ultra- portion 


violetten Strahlen. (Uebersetzt aus ‘‘ Nature,’’ 14 Januar, 1904). Average complete period for 44 large waves at end of prin- 
Drapczynski, Viktor. Ueberdie Luftstrémunginder Umgebung Period of pendulum......... 26.0 
der Barometer-Minima und -Maxima zu Moskau. Pp. 376-377. Maximum double amplitude of actual displacement of earth 
—— Krebs, W. iiber boraartige Fallwinde an Gebirgsseen. Pp. 377- 5.35 mm. 
2. A i i A i i t 
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Fra. 1.—Principal of portion of record of the earthquake of August 27, 1904. 


Avavust, 1904. 


The Superintendent of the United States Coast and Geo- 
detic Survey furnishes the following information in regard to 
this earthquake: 

A letter from Mr. P. H. Dike, the Magnetic Observer at Vie- 
ques, Porto Rico, contains the following data regarding the 
earthquake of August 27, 1904, as recorded on the Bosch 
Omori seismograph at that place. The seismograph records 
both the north-south and east-west components of horizontal 
motion. 

The time is reduced to seventy-fifth meridian time. 


‘ N.S. E.W. 
Time of beginning.....................00.. 5 08 40 5 08 48 
Time of maximum ........................ 5 40 06 5 36 06 
Maximum double amplitude of actual dis- 

placement of earth at seismograph........ 4.2mm. 3.3 mm. 
Period of pendulum (kept constant) ........ 26.3 sec. 24.7 see. 
Ratio of magnification..................... 10 10 


A letter from Mr. W. F. Wallis, Magnetic Observer at Chel- 
tenham, Md., states that the magnetograph records show the 
disturbance very plainly, it being especially well marked in 
the horizontal and vertical intensity traces, both on Eschen- 
hagen and Adie instruments. 

Five distinct shocks can be recognized, the approximate 
times of which are: 5" 06"; 5" 23"; 5" 26"; 5" 31", and 6" 21", 
seventy-fifth meridian time, counting from 0" at midnight to 
24 hours. 

A newspaper report at the time states that a violent earth- 
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quake was felt at San Martin in the State of Oaxaca, Mexico, 
accompanied by “ deafening subterranean rumblings.” 


DR. GEORGE W. HAY. 


Dr. George W. Hay, observer and translator in the Weather 
Bureau, died at Washington, D. C., August 11, 1904. Doctor 
Hay was born at Conesville, N. Y., August 10, 1847. In De- 
cember, 1874, he enlisted in the Signal Corps of the Army, 
in which service he remained until the organization of the 
Weather Bureau, when he was transferred to the civil estab- 
lishment, in which he continued until his death, the two pe- 
riods extending almost thirty years. Doctor Hay was a man 
of high personal integrity, thoroughly conscientious in the 
discharge of his duties, unobtrusive in manner, kindly and 
affable in disposition. 


CORRIGENDA. 


Monruty Wearuer Review for July, 1904, p. 329, under 
“Weather of the Month” for “in charge of Division of Me- 
teorological Records ” read “Chief of Division of Meteoro- 
logical Records.”’ 

Monruty Wearuer Review for July, p. 316, column 1, 17th 
b+J 

read — 

Monruty Wearuer Review for April, p. 173, column 2, para- 
graph 2, line 6, for “ 38} ” read “ 58}.” 


line, under fig. 2, for 


NOTES AND EXTRACTS. 


THE PRIMARY AND SECONDARY RAINBOWS. 

When the sunlight falls upon a drop of rain, even though 
the raindrop be rapidly falling, yet so quick is the action of 
light that it goes through the drop and passing on enters the 
eye of the observer, as though the drop were stationary. Now 
a drop of water can reflect sunlight as nicely as does a mirror. 
It can also refract or bend the rays of light as does a glass 
prism. If aprismora piece of broken glass be properly held in 
the sunshine, the many different colors that are produced may be 
perceived. There is the whole range through red, green, yel- 
low, and blue up to the indigo and violet, that constitutes a 
spectrum. When a ray of light passes through a drop of 
water it produces a spectrum somewhere so that one will see 
it and enjoy the beautiful colors if his eye is in the right posi- 
tion. Now, when the sun’s rays, SS, fall upon a drop at A,, some 
of them enter the drop at a, are reflected at ) back to the point 
c, where they come out and form the spectrum, vr. If the 
observer is at 0 he may see the violet part of the spectrum. 
There is another drop, A,, a little way above A,, which pro- 
duces a similar spectrum, but the red ray is the one that comes 
down toward the observer at 0 so that he sees the violet ray 
below and the red ray above with a beautiful spectrum be- 
tween them. Now, somewhere above these drops there may 
be another one, A,, so located that a ray from the sun may 
enter this drop at the point m, be reflected twice within the 
drop at 0, p, and issue from it at q in such a direction that red 
rays may enter the observer’s eye at 0. A little above A, may 
be another drop, A,, into which a similar ray of sunlight enters 
and after two internal reflections sends its violet ray to the 
observer's eye at 0. 

Thus it will happen that the drops between A, and A,, 
although themselves invisible, send to the observer at O the 
bright beams of light that make up a bright spectrum or band 
of colors having the violet below and the red above. This 
1s called the primary rainbow, because it is the brightest and 
the one most frequently seen. The drops between A, and A, 
send to the observer at O the other set of colors forming the 
secondary rainbow, having the red below and the violet above. 
These latter colors are not quite so brilliant as those of the 


primary, principally because the light was reflected twice 
within the drops and much of its color thereby lost. The 
secondary rainbow is not seen so often as the primary, because 
the sun has to be lower down near the horizon in order to 
bring it out perfectly. 

The reason why these two rainbows have their colors 
arranged in opposite directions is not because the secondary 
is a reflection of the primary bow, as is often said. There is 
nothing in the sky like a mirror from which the primary bow 
could be reflected. If we look into a basin or pond of water 
we may, indeed, see the primary bow reflected, but in this 
case not only are the colors turned upside down, but the 
whole arch of the bow is inverted. Now, the arch of the 
secondary rainbow is not inverted, but is parallel to that of 
the primary; it is only the order of the colors that is inverted, 
and this inversion is the result of the two reflections within 
the drops A, and A, by which the path of the ray crosses on 
itself. The one reflection inside of drops A, and A, gives a 
direct path in which the lines do not cross each other. It is 
the crossing of the lines Sm and qr, and not the reflection of 
the arch as a whole, that inverts the order of every individual 
color spectrum. 

In addition to the color of the brilliant primary rainbow, 
there are sometimes beautiful fringes of color close along the 
edges of the primary, and these are called supernumerary 
bows. 

The primary rainbow is formed of ares of circles whose radii 
vary from 39.6° for the violet to 42.1° for the red. Its center 
is at a point directly opposite the sun as seen by the observer. 
If the sun is in the horizon the bow will be a complete semi- 
circle, having its center in the opposite horizon. The higher 
the sun is above the horizon, so much the lower must the cen- 
ter be below the horizon. If the sun should be 40° above the 
horizon, then the rainbow would be almost wholly below and 
we could only see a small bit of color just above the horizon. 
Therefore, the only time when we can see the rainbow is when 
the sun is not too high. Consequently, we rarely see them in 
the middle of the day. Rainbows can be formed only when 
the sun shines upon rather large drops of water. Very small 


372 


Fia, 1. 

drops, like those of a fog or cloud, produce other phenomena 
called glories and halos. It is the large raindrops that make 
the finest rainbows, but these large raindrops occur princi- 
pally in the warmer half of the year and especially in the 
afternoon thunderstorms. Therefore it is that we see more 
rainbows during summer afternoons when the sun is nearing 
the horizon then at any other time. It is not impossible for 
them to occur at other times, and they can always be seen in the 
early morning or late afternoon in the falling drops of a foun- 
tain or waterfall; sometimes also in the dew-drops on a lawn. 
Attempts have been made to photograph the rainbow and to a 
certain extent have been successful, but the colored lights are 
much fainter than the white light above and below it; one 
needs a dark background to bring out the rainbow effectively. 
Moreover, one can not photograph all colors of the spectrum 
on any one sensitive plate. The plate that will photograph 
the blue end will not show much of the red, and visa versa, 
and of course the ordinary photographs do not show the 
colors, but only black and white. It will merely show a bright 
are corresponding to that color band in the rainbow to which 
the plate is specially sensitive, if indeed the diffuse light from 
the clouds does not entirely obliterate the photographed 
image of the colored bows because the latter are not very 
rich in actinic rays.—C. A. 


FORMATION AND MOVEMENT OF HURRICANES. 


A correspondent writes: 

If I take a flask of saturated air at atmospheric pressure and absorb 
all the moisture in it by chemical combinations or by condensation, a 
partial vacuum is produced, and if I then remove the stopper there is an 
inrushing of air to complete the equilibrium, 

On this fact as a basis he builds up the theory that the con- 
densation of moisture in the free air and its deposition as rain 
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relieve the atmosphere of a certain weight and volume, there- 
by producing an inflow of air from all sides and the resultant 
phenomena of a whirlwird or hurricane. This is essentially 
the theory elaborated by H. W. Brandes and summarized in 
his Beitrage zur Witterungskunde in 1820. Simultaneously 
with Brandes in Germany, Espy was carrying on his studies in 
the United States, and in 1826, or soon after, he came upon the 
idea that the condensation of atmospheric moisture into cloud 
and rain, while it might relieve the atmosphere of a small per- 
centage of its weight, must on the other hand involve a great 
quantity of latent heat, thereby expanding the neighboring 
air, so that we can not properly speak of the formation of a 
partial vacuum. The air accompanying the condensed mois- 
ture expands, has a smaller specific gravity, and will therefore 
be pushed upward by buoyancy. Its expansion counteracts 
all tendency to low pressure. 

An excellent exposition of this phase of the problem is given 
by Professor Hann in the Meteorologische Zeitschrift for 1874, 
a translation of which will be found on pages 393-396 of the 
Annual Report of the Smithsonian Institution for 1877. 

It therefore becomes at once evident that the low pressure 
at a storm center does not represent the mere loss of the 
weight of the falling rain, but that the evolution of latent 
heat produces a buoyancy that itself produces an upward cur- 
rent, whence follows an inflow to supply the place of the as- 
cending air. This inflow may in the rarest of cases be directed 
exactly toward the center, and Espy maintained that in all 
cases of small storms on land the observations showed such a 
direct radial motion inward. On the other hand, Redfield 
showed that in large storms on the ocean the rotary or circu- 
lar motion was much more prominent. Both these and nu- 
merous European students described the low pressure within 
the storm area as due to the centrifugal force developed by 
the rotation around the storm center. Ferrel showed that 
this was not suflicent, except possibly in the tornadoes and 
dust whirls, but that in all large storms on land and ocean 
an additional centrifugal force, which he calls a deflect- 
ing force, due to the rotation of the wind with the earth 
around the earth’s axis must also be considered. These com- 
bined centrifugal forces increase with the velocity of the wind 
relative to the earth’s surface, and the velocity of the earth’s 
surface about its axis, which latter depends upon the latitude. 
An excellent exposition of the whole subject was given by 
Dr. Julius Hann in the Meteorologische Zeitschrift for 1875, 
a translation of which is published on pages 426-444 of the 
Annual Report of the Smithsonian Institution for 1877. We 
quote the following paragraphs from the concluding pages of 
this report: 

Excess of heat or increased amount of aqueous vapor is the first cause 
of the ascent of air and its influx from all sides. The inflowing air as- 
cends, condenses its aquous vapor, whereby its ascensional power is 
further increased, and from this cause the disturbance can continue for 
some time. For reasons previously given, this process can, in the equa- 
torial regions, give rise at most to tornadoes only, and in fact Reid's 
chart shows no cyclone traced back to 10° latitude, no typhoon traced 
beyond 9°. The greater expansion of the air in consequence of higher 
temperature and greater quantity of vapor must without doubt exertan 
influence upon the barometric pressure. Notwithstanding this, that 
theory is untenable which ascribes all barometric variations to the con- 
densation of cyclonic vapor, for according to it the variations of atmos- 
pheric pressure would be greatest at the equator. The atmosphere is 
exceedingly mobile. Every disturbance of equilibrium will be quickly 
restored by an inflow of air, provided no whirl arises. If, therefore, the 
earth had no rotation about an axis, there would the nonperiodical baro- 
metric variations nowhere be greater than they are at present at the 
equator. * * * 

The progressive motion of cyclones can be explained by the inequality 
of the centrifugal forces on the polar and equatorial sides of a cyclone. 
The term of the gradient depending on 2 n sin 6 is greater on the polar 
than on the equatorial side, while the other moments remain the same. 
The cyclone therefore moves toward the direction of the greater dimi- 
nution of pressure, or toward higher latitudes. It is therefore not 
necessary to assume that a real transfer takes place from the equator to 
the pole of the mass of air that forms the cyclone. The deviating force 
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and the motions are greater on the polar side of the cyclone, and on this 
side new portions of the atmosphere are continually drawn into the move- 
ment, since on this side n sin o is increasing steadily, while on the equa- 
torial side the motion ceases by reason of the frictional resistance and 
inertia of the air. Thus the center of the cyclone is continually being 
formed anew during the progress toward higher latitudes. At the same 
time the cyclones in the region of the trade winds follow the general 
movement of the atmosphere, in these latitudes from east to west. From 
the resultants of the two constant forces, the polar tendency of the cy- 
clones and the influence of the prevailing movement of the atmosphere, 
there result the parabolic paths of the cyclones, or their recurving when 
they pass from the trade winds into the region of the west winds. 

The influence that a prevailing general current of air exerts upon the 

rogress of a whirlwind that has entered into it evidently consists in 
this, that the masses of air drawn into the whirlwind have to follow two 
impulses: one, that which is due to the whirl, and the other, that which 
is due to their original movements. Therefore, in the region of trade 
winds and on the northwest side of a whirl, the motions are most accel- 
erated, but on the opposite side are most retarded, and thereby the whirl 
must receive a tendency to progress toward the northwest. I believe 
that in its principal feature this agrees also with Lommel’s theory of the 
recurving of the paths of cyclones on their leaving the trade wind region. 

« * * * * * * 


It would certainly be of the highest interest to know the distribution 
of temperature in the trade-wind region during a cyclone, for this would 
afford an important test of our storm theories. I believe, however, that 
students will find fewer difficulties in my presentation of the influence of 
a general atmospheric current upon a cyclone entering therein than in 
Lommel'’s. Ido not think that everything is explained by this and by 
Ferrel's ‘‘ polar tendency,’’ but certainly both views should be taken into 
consideration. 

But the buoyancy due to evolution of latent heat is only a 
part of the force at work. The momenta haze or cloud is 
formed in the presence of sunshine, the radiant solar heat is 
absorbed by it. All the heat that should strike the ground 
does its work at the upper surface of the cloud. The cloudy 
particles are evaporated, the outer layer of the cloud is warmed, 
and the cloud as a whole receives a great addition to its buoy- 
ancy. One may easily observe the illuminated side of a cloud 
rising while the shaded side is often falling. The indraft to- 
ward a storm region is thus greatly stimulated, and the storm 
increases in intensity. The barometer does not fall by virtue 
of solar heat, but by virtue of the increase in the movements 
of the air. The heat which first warms the cloud, just as it 
would otherwise warm the air at the ground, does not gen- 
erally long remain manifest as heat to the thermometer; it 
becomes latent and maintains in the air a larger amount of 
moisture than would otherwise be present. This moist air is 
less dense than dry air and, therefore, more buoyant. Con- 
sequently, the ascending masses of air in the atmosphere may 
have the same temperature as, or be even colder than, adjacent 
descending masses of comparatively drier air. Either heat or 
moisture may suftice to make the air buoyant. 

In ancient times, Dove spoke of the storms of the North 
Temperate Zone as occurring between two great currents of 
air, the northerly, or polar, and the southerly, or equatorial 
current, and many writers, rather prematurely, taught that 
great storms were generated in the region between these cur- 
rents. To this idea two objections were made, namely, that 
on the one hand the polar and equatorial currents were too 
far apart and too feeble to have any such interaction on each 
other, and generate such violent whirls. On the other hand, 
if this were the sole cause of the hurricane, the latter would 
soon die away by reason of the resistances to the motion of the 
wind, and some regenerating process must be discovered in 
order to explain the generally steady increase in the intensity 
of such hurricanes up to the maximum before they begin 
to die away. After many years of discussion on these points 
it seems now to be generally admitted that a hurricane may 
begin in the space between opposing currents from the north 
and south quite as easily as in a region where buoyant air is 
rising and cloud and rain being formed, because there is a 
slight diminution of pressure in the space between such op- 
posing currents sliding past each other, a diminution sufficient 
to induce a slight indraft and the formation of a gentle whirl. 
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As to the maintaining power, however, it still appears likely that 
the principal source for this must be found in the con- 
densation of moisture, the evolution of latent heat, and the 
interception of sunshine by the cloud. But we must add to 
these the further consideration that if the air to the northward 
is abnormally cold or dry, or that to the southward abnor- 
mally warm and moist, then the centrifugal force of the earth’s 
rotation will drive the northerly air toward the equator, while 
the lighter air, by its buoyancy, is driven northward. Just 
as centrifugal force acts in separating cream from milk in the 
separator used in the dairy, while gravity separates the cream 
from the milk by a slower process in the old-fashioned dairies, 
so in the earth’s atmosphere the heavy air is drawn to the 
ground by gravity or driven to the equator by centrifugal 
force, while the lighter air is pushed upward, or pushed north- 
ward, respectively. The general interchange of air between 
the polar and equatorial regions is due to differences of tem- 
perature, moisture, centrifugal force, and gravity, and is 
known as the general circulation of the atmosphere. We may 
therefore say that a whirl, when once started, developes into 
a hurricane under the combined favorable action of three 
forces; namely, the general circulation of the atmosphere, the 
absorption of solar heat by its own clouds, and the formation 
of cloud and rain with evolution of latent heat by its own inter- 
nal currents and by the moisture of the air drawn into it from 
without. The relative importance of these three depends upon 
latitude, and must vary from storm to storm, and from day to 
day.—C. A. 


A LEGAL DECISION AS TO DAMAGE BY LIGHTNING 
AND WIND. 


In a periodical published by the University of Dijon we find 
an interesting decision by the civil tribunal of that city, rela- 
tive to responsibility for damage done by lightning and wind. 
A few years ago we published a decision of the United States 
Cireuit Court of Appeals (Monruity Wearner Review for De- 
cember, 1900, p. 550) to the effect that forecasts of local rain 
have not yet attained such commanding respect by reason of 
their accuracy as to justify us in holding shippers guilty of 
culpable negligence if they do not provide against damage 
against heavy rains when light local showers are predicted. 
“The case of local rains is different from that of storms of 
great violence, whose existence, course, and time of arrival are 
publicly announced by signals which the master of a vessel is 
bound to observe.” 

With regard to the case on trial before the court at Dijon, 
the record shows that on June 30,1901, at about 6 p. m., after 
a day of exceptional thunderstorms, an extremely violent wind 
occurred, producing great destruction. Besides the destruc- 
tion due to the wind, many cases were found in which the 
damage was undoubtedly due to lightning. Public opinion 
and the local press attributed everything to the passage of a 
tornado. The work of destruction was accomplished in a 
few moments, and was followed by a heavy fall of hail over a 
large area, after which occurred an exceptionally heavy rain. 
The administration of the docks of Burgogne attributed a 
certain damage to lightning, and demanded that the repairs 
should be made by the nine companies in which they were 
insured; but, on the contrary, the insurance companies main- 
tained that the disaster was equally attributable to the wind, 
and that, according to their policies, they did not insure in 
any manner against damage done by “hurricanes or cyclones, 
tornadoes, or any other meteorological or electrical phenome- 
non, except thunder and lightning.” 

In the trial before the judges, the facts of the disaster, the 
wind, and the lightning, were abundantly established. Then 
came a large mass of testimony relative to phenomena ob- 
served in Europe and America in connection with thunder- 
storms and tornadoes. Written or printed documents were 
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presented from about twenty meteorologists, including Profs. 
Alexander G. McAdie and Alfred J. Henry, of the Weather 
Bureau. Considerable time was given to the study of analo- 
gous cases of destruction by other tornadoes, such as that of 
Monville, August 19, 1845; St. Claude, August 19, 1890, and 
an elaborate study was made of the destruction in the present 
case, Dijon, June 30, 1901, most of which was evidently due to 
wind. After three days of pleading, the civil tribunal of Dijon 
finally rendered the following judgment on the Ist of July, 
substantially in accord with the opinion of two of the three 
experts: namely, Galliot, engineer-in-chief of bridges and 
roads; Pigeon, professor in the faculty of sciences at the 
University of Dijon; and Julien, civil engineer in Paris. 


Notwithstanding the uncertainty of the experts, who have been unable 
to determine with exactness the amount of destruction due to lightning, 
on the one hand, and that due solely to the violence of the wind, on the 
other hand, it is, nevertheless, possible for the Court to pronounce the 
opinion that it is certain, according to the testimony of the experts, that 
the lightning and the wind acted almost simultaneously; that it is also 
certain that if the lightning, striking the building, M, and the shed, N, 
had not produced in these two structures a weak point, as is shown by 
the partial destruction of the boards and framework, that the wind would 
not have had force enough to demolish these two buildings, as was done; 
that the proof of this fact is also shown by that other testimony that the 
building, M, and the shed, N, are the only ones injured in the neighbor- 
hood of the docks. Other buildings, more or less important and of con- 
struction more or less unsubstantial, have suffered no damage, except, 
perhaps, some tiling displaced, such as the shed at the right of the prin- 
cipal entrance, on the boulevarde Voltaire, and the smal! administration 
building just opposite the entrance gate, which were not touched. It 
must, therefore, be concluded that the lightning stroke and the violence 
of the wind, by their combined action, had an equal part in the disaster, 
from which it follows that the responsibility for the disaster should be 
attributed one-half to the lightning stroke and one-half to the violence 
of the hurricane. 

* * * Considering that the insurance companies have stipulated, in 
the general conditions printed in their policies, that the insurance covers 
only damage by fire resulting from lightning, but that, in consideration 
of a special premium, they are accountable for damages other than those 
by fire resulting from the stroke or explosion of lightning (the insurance 
against lightning not including in any case the damage caused by hurri- 
canes, cyclones, tornadoes, or any other meteorological or electrical 
phenomenon other than thunder or lightning): 

Considering, nevertheless, that, by a manuscript clause which is found 
in all the policies, the company gratuitously makes payment for damage 
that the stroke or explosion of the lightning, when duly attested, did or 
could have done to objects insured by the present policy, even when fire 
does not result: 

Considering that it results with certainty from the stipulations above 
that the companies are responsible for damage other than fire directly 
due to lightning stroke: 

Considering that it has been shown that the cause of the damage occa- 
sioned to the buildings and merchandise of the docks was due by one- 
half to the lightning stroke; that it is, therefore, this part which should 
be borne by the insurance companies and divided among them according 
to the proportions stated in their contracts. 

* * * For these reasons, 

The Court, after deliberating in accordance with the law, 

Declares that the damages caused June 30, 1901, both to the buildings 
M and N of the Society of Docks and to the merchandise and con- 
tents, are due one-half to the lightning stroke and the other half to 
the violence of the wind; 

Declares that one-half of the damage thus caused should be borne by 
the insurance companies, according to the proportions stated in their 
insurance policies, and with interest from the day of demand. 


At the conclusion of this judgment, the two parties came 
together and adjusted this matter.—C. A. 


WEATHER BUREAU MEN AS INSTRUCTORS. 

Mr. H. W. Grasse, Assistant Observer, Moorhead, Minn., on 
July 19, addressed a class from the summer school, explaining 
the instruments and methods of the Weather Bureau. The 
summer school is composed chiefly of teachers from the sur- 
rounding country. 


Mr. H. W. Richardson, Local Forecaster, Duluth, Minn., 
lectured at that place on July 27, before the teachers attend- 
ing the summer school, taking as his subject, The Weather 
Bureau. 
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Mr. C. W. Strong, Section Director, Oklahoma, Okla., has 
been appointed on the faculty of Epworth University as in- 
structor in meteorology, Mr. Strong says: ‘‘ The courses con- 
nected with the University are elective, and can be taken up 
by the students at any time, and in any year’s work. The 
student can take up our particular work and carry it to com- 
pletion at any time during the four years’ period of instruction.” 


The State College of Kentucky has decided to establish a 
course of instruction in meteorology, which will be given for 
the first time during the coming school year. Mr. R. H. Dean, 
Observer at Lexington, Ky., has been appointed instructor in 
meteorology, and has been requested to formulate an outline 
for the course of study. Itis probable that the course will be 
given in connection with the course in agriculture. 


Mr. J. W. Bauer, Section Director, Columbia, S. C.,on August 
9, addressed an audience of about two hundred planters at 
the annual meeting of the Darlington Agricultural Society. 
The address was devoted principally to the work of the Weather 
Bureau as related to agriculture, including the forecast and 
warning services, and the Climate and Crop Service. 


Mr. Merton L. Fuller, Assistant Observer, Springfield, IIL, 
delivered, during July and August, eight addresses before 
three of the teachers’ institutes of Iowa, having a total attend- 
ance of over five hundred teachers, and comprising nearly the 
entire teaching force of Buena Vista, Calhoun, and Wright 
counties. The addresses were illustrated by blackboard 
work, and by twenty specially prepared charts and diagrams. 
The general circulation of the atmosphere was briefly reviewed; 
the storms of both tropical and temperate latitudes were 
described; and the weather of Iowa, as affected by general 
atmospheric conditions, was discussed in some detail. Thun- 
derstorms and tornadoes formed the subject of one of the 
lectures and another was devoted to weather forecasting, with 
a description of the work of the Bureau, and some considera- 
tion of common ‘‘ weather signs " and “long-range ”’ forecasts. 


Mr. Richard H. Sullivan, Observer, Grand Junction, Colo., 
lectured on August 4, under the auspices of the Western Colo- 
rado Academy of Sciences, on “ Practical Meteorology.” The 
lecture was illustrated by thirty slides, many of which were 
prepared by the lecturer from text books and the office 


climatic charts. 


THE HELWAN AND ABBASSIA OBSERVATORIES. 


The Sarvey Department of the Public Works Ministry of 
Egypt has issued the following notice: 


On January 1, 1904, the Observatory, which has hitherto been situated 
at Abbassia, on the north side of Cairo, was transferred to its new site 
at Helwan, about 22 kilometers south of Cairo. The buildings are on the 
limestone rock, which here forms the surface of the desert, and have an 
open view over the desert to the northeast and south, while on the west 
is the Nile Valley, the nearest cultivation being 3 kilometers distant. 

At present the main building is occupied, and the meteorological equip- 
ment, with complete self-registering apparatus, is installed there; also 
the arrangement for furnishing the noon time-signal, which drops the 
time balls at Port Said and Alexandria. There is, besides, a new transit 
house and an equatorial house. The house for magnetic self-registering 
instruments is not yet completed. 

The position of the transit pillar is: Latitude 29° 51’ 33.5"' north, longi- 
tude 31° 20° 30.2’ east of Greenwich. This latter value depends upon 
the “Venus station,” on the Mokattam Hills at Cairo, being longitude 
31° 16’ east of Greenwich. 

The altitude of the cistern of the barometer above mean sea level at 
Alexandria is 115.6 meters. 


The Abbassia Observatory was established in 1868. It was 
reorganized in 1900 and equipped with automatic apparatus 
whose records replaced, to a large extent, the previous tri- 
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hourly eye readings. The report for 1901, which is the last 
to be received, gives the data in full, including records of 
evaporation, earth temperatures up to a depth of 1.15 meters, 
earthquakes as registered by the Milne seismograph, and solar 
radiation. This last element, whose determination is facili- 
tated by the comparatively cloudless skies of Egypt, is meas- 
ured by a Callendar sunshine receiver, which in November, 
1901, replaced the ordinary bright and black bulb thermome- 
ters in use up to that time. 


Observations at the Abbassia Observatory, 1901. 


} Wind, 


le 
n 
lative humid 
Temperature, in degrees C. ity | Velocity in| 
=5 milesper = 
| hour, | 
} | | os | ae 
| si gis 
| 
January..... 12.1 | 20.5 58 75 60 2 3.8 46)| 34 sw 
February 15.5 | 30.2) 32/228| 7.8) 82| 6] 10, 36) 29! 21! nne 
March....... 19.0 40.4 6.0 27.0/105 7 51 4/21/ 23! ow 
21.1/ 39.4 8.4/287/130 6) 3.0 44! n. 
24.1) 43.0 11.2) 31.7) 15.5) 54) 39 7/31) 5&4! 21/ ne. 
June .. | 42.2 | 15.4 359/194 58) 3/ 42] 18/2. 
July .. 28.7/ 41.0) 19.0) 36.5) 202, 70) 42) 13) 15 29! 15) nw 
August...... 27.8 40.0 17.4 343/200 7 52) 16 27) 16) nw 
September... 25.5 38.0 16.2/325/187 75! 61) 19 12 26) 14 nw 
October ...... 23.2 33.0 13.5) 29.4/17.0 8| 65) 2 23 43> 2 n, 
November... 33.6  87/245/125 74| 62! 15 3.2 26 19/8. 
December... 14.8 27.6) &8 81) 2 38 29) 
Year.... 21.6 | 43.0 10.4)...... 72| 55 
i 


The precipitation for the year amounted to 35.90 millimeters 
(1.41 inches) and fell on ten different days. There were six 
months in which no rain fell. During the 15-year period, 
1884-1898, the highest temperature was 45.2° C. (113.4° F.), 
and the lowest —0.7° C. (30.7° F.). The report also contains 
observations from 12 second order stations, mean values at 
Wadi Halfa for the decennium ending in 1900, and gage read- 
ings from several stations on the Nile. 

The Abbassia Observatory was about three miles from Cairo, 
with the open desert on one side and the highly cultivated 
Delta of the Nile on the other. The removal to Helwan was 
made partly for the sake of obtaining a purely desert expos- 
ure and partly to establish a magnetic observatory free from 
the influence of trolley lines and railroads.—F. 0. S. 


THE HEURISTIC METHOD. 


In the article by Prof. J. M. Pernter, a translation of which 
is published in the Monraty Wearuer Review for December, 
1903, the author speaks of the heuristic method of discovering 
a correct method of forecasting. Wherever this word occurred 
we have translated it variously; namely, as the ‘discovery 
method,’’ and again as the “inventive method.” From the 
context, one may easily perceive that “ heuristische ’’ refers to 
that method in accordance with which one invents or devises 
a method or basis of forecasting, and then endeavors to find 
agreements between the predictions and the weather that will 
confirm the forecasts and thus establish the correctness of the 
principles on which these are based. The word heuristic has 
generally been used in English to indicate any method by 
which one discovers unknown laws, but in lieu of any better 
special word Pernter has adopted this particular application 
to a method that must be distinguished from the inductive or 
the deductive. 

In the strict, logical, inductive method we first observe many 
phenomena, such as daily temperatures, pressures, and winds, 
and from these facts, by various processes of study, we are led 
to generalizations and hitherto unknown laws, such as the 
geographic distribution of the diurnal amplitude, the moment 
of maximum, ete. 

In the strictly deductive method, we begin by accepting 
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certain principles or laws, such as the law of inertia or the law 
of gravitation, or the laws of the conduction of heat; by reason- 
ing upon these by strictly logical or mathematical methods 
we arrive at their necessary consequences, and thus learn to 
recognize and accept new laws or hitherto unknown phenomena. 

All our progress in science must depend upon the proper 
application of these three methods of reasoning. Observation 
and experiment, maps and tables of figures are not the laws 
of nature, but result from those laws, and we can not pass from 
this crude data back to the general laws except by adhering 
to the most rigid logic. Mathematics and even the doctrine 
of chance are but forms of logic. We are all familiar with the 
legitimate syllogism, “All B is A; C is B: therefore, C is A.” 
But how many are apt to be misled by the following syllogism: 
All B is A; Cis A: therefore, C is B.—C. A. 


THE GALVESTON HURRICANE AND OCEAN WAVE. 


Mr. Adolphus Carper, Galveston, Tex., writes to the Chief of 
the Bureau that he is confirmed in his previous statement that 
the destructive high water at Galveston on September 8, 1902, 
must have been due to a combination of wind or hurricane 
wave, and tidal or oceanic wave. He says this view is not 
generally accepted in Galveston, but is confirmed by the fact 
that— 


the hurricane came upon the city from the north, having traversed 
Texas, the ravages of which commenced in Bell County, 218 miles north 
of Galveston. The tidal wave came from the southwest, from the Gulf, 
sweeping over Galveston in the face of a hurricane calculated to have 
had a velocity of 120 miles per hour. It, the tidal wave, vanished as 
quickly as it came; the gale, still blowing, leaving behind a black ooze 
of a sickening, disgusting odor. About the end of September a sailing 
craft arrived in New York Harbor whose captain, in his sworn protest at 
the custom-house, reported having passed a locality in the Bay of Cam- 
peachy about the date of the Galveston disaster showing by its vast dis- 
turbed area that a submarine volcanic eruption must have taken place 
in that spot. 


ARE THE MOVEMENTS OF THUNDERSTORMS DE- 
FLECTED BY THE TIDE? 

A letter from Dr. J. Russell Smith, of the University of 
Pennsylvania, states that unscientific observers believe that 
the thunderstorms passing near Cape May are deflected up or 
down the Delaware Bay by the tides, and asks if this is correct, 
and what is the explanation ? 

As this was a new idea in meteorology, a letter of inquiry 
was sent to our station agent at Cape May, Mr. George L. 
Lovett, who replied, inclosing a diagram showing the paths of 
storm movements across Delaware Bay, and stating that they 
are deflected by the tides and not by the winds. According 
to his diagram, an incoming flood tide generally enters the 
bay from the southeast and carries thunderstorms northward; 
an outflowing ebb tide, moving southward, carries thunder- 
storms southward; during slack water, storms move eastward 
straight across, irrespective of wind direction and velocity. 

The Editor judges that possibly Mr. Lovett’s letter expresses 
a general belief on the part of the inhabitants of Cape May 
and the adjoining country, but as there is no a priori reason 
to believe that tides can have any such influence, it seems im- 
portant that the dates and observations should be put on rec- 
ord. In order to establish such a novel rule, it will not do to 
pick out a few favorable coincidences, but it is necessary to 
carefully plot the path of every thunderstorm for a year or 
more, and then correlate these paths with the tides and winds. 
Moreover, the temperature of the surface water must be ob- 
served, since it is quite plausible that, with an incoming tide 
and a southerly wind, the surface water on the east side of the 
bay would have a different temperature from that on the west 
side, so that the relative evaporation and moisture of the air 
may influence the development and path of a thunderstorm. 
The principal difficulty is the correct plotting of the paths of 
the storms. This can only be done by the cooperation of many 
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observers. In fact, one ought to organize a special thunder- 
storm service for Delaware Bay and southern New Jersey. It 
is quite impossible for one person, by observations at one sta- 
tion, to determine anything more than the apparent limit of 
that edge of the storm that is visible to him. The other edge 
and the center of the storm are usually hidden. 

As it is impossible to establish thunderstorm stations on 
Delaware Bay itself, it may be that it will always be impos- 
sible to determine the path of the storm over the bay with 
sufficient accuracy to establish the truth of Mr. Lovett’s theory 
as to the action of the tides. We hope that he will not fail to 
secure the cooperation of voluntary thunderstorm observers, 
and report to the readers of the Monruiy Wearner Review the 
actual paths of the centers of thunderstorms, as well as the 
advancing fronts of the storms.—C. A. 


THE DIURNAL VARIATION OF THE BAROMETER AT 
MILWAUKEE. 

In 1868 Maj. R.S. Williamson published his memoir on the 
use of the barometer in surveys, as Professional Paper No. 15, 
of the Corps of Engineers, U.S. Army. Among other things 
he attemped to derive true mean daily pressures by elimina- 
ting the diurnal periodicity, and maintained that a close ap- 
proximation to the diurnal variations could be obtained from 
a few days’ work by aspecial process of eliminating the slower 
variations by virtue of which the pressure rises and falls rather 
regularly for several days at a time, owing to the passage over 
the country of the so-called areas of high pressure and low 
pressure. In Williamson’s method a straight line is drawn 
connecting two points on the barometric curve that are twenty- 
four hours apart, as, for instance, 7 a.m.and7 a.m. This 
line, therefore, represents the slower variation; the departures 
of the curve from this straight line represent approximately 
the effect of the semidiurnal periodicity. 

We have lately received from Miss Mary Lapham, of Oco- 
nomowoc, Wis., a manuscript left by her father, the late Prof. 
I. A. Lapham (apparently written in 1870), in which he gives 
his hourly barometric readings for one day in each month and 
the result of treating them by Williamson's method. The 
manuscript is not entirely in shape for publication, but the 
following extracts will serve to present the more important 
features and show the author's train of thought.—C. A. 

THE ATMOSPHERIC TIDE AT MILWAUKEE, WIS. 
By the late I. A. LArnamM. 

Atmospheric tides are caused or modified by several influences : 

1. The attraction of the moon varying with its declination and distance, 
and its position with regard to the sun. 

. The attraction of the sun. 

. The earth's orbital motion. 

. The earth's diurnal rotation. 

. Changes of atmospheric temperature. 

. Changes in the amount of atmospheric moisture. 

In order to ascertain whether the hourly oscillations of the barometer, 
indicating a tidal wave in the atmosphere, could, as suggested by Maj. 
R. 8S. Williamson, be determined by a single day's observations, I made 
such observations at Milwaukee, commencing at 7 a. m., October 19, 
1868. The moon reached the meridian three hours after the sun—had 
18° south declination—the sun's declination 10° south. The abnormal 
oscillation was manifested by a pretty uniform rise of the barometer 
during nearly the whole day. The temperature did not vary much dur- 
ing the twenty-four hours, being at 7 a. m., 41°; at 2 p. m., 45°; at its 
maximum, 49°; at 9 p. m., 43°; and at its minimum depression during 
the night, 41°. But little of the atmospheric tide can, therefore, be at- 
tributed to the change of temperature between the day and night. The 
sky continued to be uniformly cloudy, wind moderate, the air contained 
from 61 to 77 per cent of the amount of aqueous vapor it was capable of 
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holding; the pressure of vapor was equivalent to from 0.181 to 0.198 
inches of mercury. So the wave could not have been much affected by 
changes in the hygrometrical condition of the atmosphere. 

Hence, these observations were favorable for showing the effect of 
astronomical causes upon the atmosphere. 

The observations for November 14-15, 1868, were taken under circum. 
stances equally favorable with those of October for avoiding the effect 
of great changes of temperature and moisture. They show a much more 
prominent morning maximum, which may be owing to the nearness of 
the sun and moon. The evening maximum is searcely discernible. The 
same nodes are observed upon comparison with observations at Thunder 
Bay and Toronto, but ata different time, being about noon and mid- 
night. The great depression between 2 p. m. and 10 p. m. must be 
owing to some uneliminated, abnormal, fluctuation. 


The remainder of the manuscript is summed up in Tables 
1 and 2, compiled in March. 

In 1869, Professor Lapham sums up the results of his ob- 
servations “taken hourly one day in each month at the time 
of the new moon,” and concludes, “ Thus it appears that when 
the latitude of the moon is north, the atmospheric tide is con- 
siderably less than when it is south.” 


Apparently Professor Lapham returned to this subject in 
1870, as we find among his papers a few additional sheets, 
giving hourly readings for six days, June 28—July 4. But in 
this latter series very few actual observations were taken be- 
tween 10 p. m. and 6 a. m., inclusive, so that he filled in this 
portion of the record by simple interpolation. The figures 
given by Professor Lapham for these days are reproduced in 
Tables 3 and 4, to which we have added a column of means. 
The hourly corrections in Table 4 are deduced from the actual 
observations of Table 3 by assuming, with Williamson, that 
the total change in pressure from 7 a.m. to the next following 
7 a.m. has gone on at a uniform rate. After applying to each 
hourly observation its proportional part of this daily change, 
the observations are said to have been reduced “to level.” 
The average of the 24 observations, as thus reduced, gives 
the mean pressure for the day, and the difference between this 
mean and the individual observations corrected to level gives 
the departure due to diurnal tide, or the diurnal periodic 
variation of pressure freed from the irregular variations due 
to highs and lows. 

Of course, the few days of hourly observations secured by 
Professor Lapham during these years can not give us a satis- 
factory determination of the diurnal period, but they afford a 
very good illustration of an effort to carry out the sugges- 
tions made by Major Williamson. During these same years, 
1868-70, and subsequently, the officers of the battalion of en- 
gineers stationed at Willetts Point, New York Harbor, main- 
tained a series of hourly observations and published the results 
in successive general orders issued at that post. A similar 
record was kept at Jefferson Barracks, Mo., and occasionally 
there was printed a comparison between the horary curves at 
Jefferson Barracks, Willetts Point, and the Dudley Observa- 
tory, Albany, where Prof. G. W. Hough kept his self-registering 
and printing barometer in activity. This publication is now 
very rare, only one copy being on file in the office of the Chief 
of Engineers, United States Army. 

In general, however, it should be stated that this method of 
determining the diurnal period of pressure, or temperature, 
has not been widely adopted by meteorologists, and the ex- 
haustive studies on this subject by Professor Hann have been 
based upon the older and less laborious methods of procedure. 

Figures in italic are interpolated values.—C. A. 
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+ add to, — subtract from, observed height to produce the mean. 


TABLE 1.— Hourly barometrical observations at Milwaukee, Wis. 
1868. | 1869, 
Hour. — Mean. 
| 
Oct, 19-20. | Nov. Dec, 13-14. | Jan, 13-14. Feb. 11-12. Mar.13-14. Apr. 11-12. May 11-12. | June 910. July 910. | Aug. 7-8. Sept. 6-7. 
| | 
Inches. | Inches, | Inches. Inches. Inches. Inches. Inches. Inches. Inches. Inches. | Inches. Inches. Inches. 
29, 440 29. 545 29, 713 29, 422 29. 526 29, 225 29. 548 29, 992 29. 319 29, 230 29, 721 29, 268 29, 495 
29. 455 29. 544 | 29. 705 29. 431 29, 546 29. 221 29. 549 | 29. 989 29, 309 29. 241 29. 734 | 29, 262 29. 499 
29.471 | 29. 541 29. 703 29. 450 29, 547 29.211 29. 550 29. 985 29.301 | 29. 240 29, 735 29, 290 29, 502 
29. 474 | 29. 532 | 29. 698 29, 460 29. 557 29. 213 29. 556 | 29, 981 29, 282 29, 240 | 29. 734 29, 300 29. 502 
29, 478 | 29, 514 29. 667 29, 456 29. 558 29. 197 29. 555 | 29. 976 26, 264 29. 242 | 29, 738 | 29, 306 29. 496 
29.481 29. 482 29. 638 29. 439 29. 539 29. 184 29.549 | 29. 960 29, 253 | 29. 245 29,721 29.314 29, 484 
29. 485 29. 467 | 29. 601 29, 426 29. 522 29. 158 29, 545 29. 958 29, 243 29. 244 29. 7% 29.326 | 29. 475 
29. 492 29. 449 29. 588 29. 412 29. 501 29, 125 29. 534 29, 950 29. 213 | 29, 222 | 29, 700 20. 318 29, 459 
29. 497 29, 454 29. 586 29, 421 29. 500 29. 098 29, 525 | 29. 935 29, 215 | 29, 298 | 29, 688 | 29, 321 29. 461 
29. 506 29, 450 29. 591 29. 429 29. 500 29. 079 29.519 | 29. 940 29, 227 | 29, 189 | 29. 665 29. 328 29, 452 
29.515 | 29, 442 | 29. 569 29. 434 29, 483 29. 060 29, 516 29. 945 29, 236 | 29.173 | 29, 650 | 29. 336 29, 447 
29, 527 29.438 52 29. 441 29, 463 29. 044 29, 506 | 29.950 29.166 29.345 443 
29. 537 29. 444 29. 531 29. hhh 29. 446 29.019 29.499 29, 956 29. 275 | 29. 143 5 = ar 29.347 20. 449 
29, 548 29. 436 29. 500 29. 446 29, 428 29. 021 29. 502 | 29. 959 29. 294 29, 152 | 29. 630 29. 355 29, 439 
29. 557 29. 434 29. 480 29. 441 29. 398 28. 996 29. 504 29. 976 29.311 | 19, 154 29. 65 29. 359 29. 437 
29. 564 29. 430 29. 447 m9, 442 29. 373 28. 966 29. 508 29. 971 29. 325 29.156 29. 623 | 29. 367 29, 431 
29. 569 29. 451 29. 401 29, 447 29. 339 28. 930 29. 500 29. 963 29. 318 29. 149 | 29. 620 29. 359 29. 420 
29. 575 . 464 29, 372 29. 434 29. 321 28. 916 29. 484 29. 958 29. 309 29, 135 | 29. 620 | 29. 349 29. 411 
ic sencenibacen’ 29.574 29. 66 29, 328 29. 438 29. 305 28. 911 29. 472 29, 953 29, 297 | 29, 124 | 29,615 | 29. 845 29, 402 
29. 576 29. 468 29. 286 29. 453 29. 310 28. 906 29. 462 29. 955 29, 288 29. 088 29. 616 29. 345 29. 396 
SNe ccc anices osnive 29. 578 29. 465 29. 269 29, 456 29, 292 28. 923 29. 444 | 29. 956 29, 280 29, 052 | 29. 624 29, 341 29, 390 
29. 574 29, 464 29, 256 29. 465 29, 273 29. 000 29. 437 | 29. 946 29. 289 | 29.026 29, 628 29, 333 29. 391 
29. 565 29.461 29. 243 29. 459 29, 289 29, 062 29. 430 29. 946 29. 300 28. 985 | 29, 629 29. 332 29, 392 
29.470 | 29, 239 29. 456 29, 297 29, 124 | 29. 434 29. 950 29. 322 | 28, 942 29. 639 29. 335 29, 398 
29. 573 29. 475 | 29. 240 29. 451 29. 320 29. 150 29. 438 29. 941 29. 338 | 28. 900 29. 638 29. 328 29, 399 
| i | | | | | 
TABLE 2.—Atmospheric tide at Milwaukee, Wis., as shown by hourly barometric observations made on one day in each month. 
1868. 1869. 
Oct, 19-20, Nov. 14-15. Dee. 13-14, Jan, 12-13, Feb, 11-12. | Mar, 13-14. Apr. 11-12. | May 11-12, June 910, | July 9-10, | Aug. 7-8. | Sept. 6-7 
Inch, | Inch, | Inch, Inch, Inch Inch, Inch, Inch Inch, Inch, Inch. Inch, Inch 
+. 022 | 041 +. 013 | +..006 | +. 003 | —. 123 +. 010 —. 007 —. 051 +, O84 016 +. 084 —. 006 
| —. 043 | +. 001 —. 002 | —.026 | —. 122 005 006 —. 040 +. 059 —. 032 +. O32 —.013 
+. 002 —. 043 —.016 —. 020 | —. 036 | —. 116 —. 001 —. 004 —. 031 O47 —. 037 +. 012 —. 020 
10a.m +. 004 — —. 031 —. 028 | —. 055 | —. 121 —. 012 —. 002 —. 012 +. 083 —. 039 005 025 
006 —. 022 —. 020 —. 023 | —. O64 | —. 108 015 . 000 +007 017 —. 047 002 —. 022 
+. 008 —. 005 | —. 053 | —. 098 | —.014 +014 +009 +. 000 —. 083 —. 003 —. 015 
+.007 +. 009 —. 044 —.075 —.014 +. 014 +. 030 —. 012 —. 036 —. 013 —. 008 
2p.m +. 008 035 000 +. 024 —. 032 | —.045 —. 008 | +. 061 —. 004 —.019 —. 002 003 
£008 | +027 —.017 —. 039 —. 081 —. 004 | 031 +. 059 | +. 006 —. 002 +. 005 
4p.m | 028 — 042 010  —.005 002 | +. 026 048 +. 001 —. 007 +. 002 
5p.m 002) 4.083 006 —. 040 4.011) 004 | +019 +..040 +. 004 —. 012 008 
6p.m 004 —. 042 | . 000 —. 028 | +. 023 | +.002 012 4.029 —. 003 O82 —.018 008 
—.009 025 | 002 —.020 | O45 | +. 004 | +. 008 4. 008 +. 006 +. 028 —. 018 +, 002 
8p.m —.015 +. 030 031 —. 002 | —. 003 —. 02 —. 016 —.017 +. 080 —. 023 —. 001 
O18 029 | 030 004 +.010 +. 062 | —. 010 —. 021 —. 032 —. 082 +. 024 024 —. 003 
020 030 —.017 | 004 026 089 | —.019 | —.018 —. 045 —. 049 +. 031 —. 029 —. 001 
020 +006 009 000 052 . 122 —. 015 | —.012 —. 087 | —. 055 080 —.019 +, 005 
midnight ...... ....... —. 020 —. O10 +014 133 —.027| —.055 | +. 027 —. 006 
—.013 069 135 | 004) 006 —.015| —.057 +. 028 +001 +. O16 
—.010 | —. 019 —. 002 +. 055 . 187 | +..009 —. 010 —.005 —. 035 +. 024 +. 003 +. 018 
—.005 | 063 —. 004 +.022| —.014| +. 004 —. 013 +. 012 +. 010 +. 020 
conned +.005 —. 021 +.056 | —.012 +. 075 +. 036 025 | —. 006 | —. 004 —. 001 +. 004 4. 021 O15 
5a.m +. 018 —. 021 +.049 —. 005 +. 051 —. 029 | +.027 —. 008 | —. 000 +. 024 +. 010 
—. 033 +. 034 000 +. 034 —. 094 | 019 —.014 | —. 036 066 —.014 +. 024 +. 001 
| | 
TABLE 3.—Hourly barometrical observations at Milwaukee, Wis. TABLE 4.—Atmoapheric tide at Milwaukee, Wis. 
1870. 1870. 6-day 
mean 
June 28-29. June 29-30, | rely i * |) July 1-2. | July 2-3, July 3-4. | June 28-29. June 29-30, July 1 *) July 1-2. July 2-3. July 3-4. | July 4. 
| . | ° 
| 
Inches. Inches. | Inches. | Inches. Inches. Inches. Inch. Inch Inch. Inch. | Inch. Inch Inch. 
29. 367 29. 277 | 29, O44 39. 194 29. 429 29. —.01 —. 009 | —, 102 +. 024 +. 008 —.017 
29 369. 29. 264 29, 031 29. 218 29. 434 29. 353 —.019 —.006 | —. 083 4.010 —. 005 +. 002 —. 017 
29. 358 | 29 -262 29. 021 29. 226 29. 438 29. 340 —. 012 —. 013 —. 067 4.012 —. 012 +. 006 —.014 
29, 350 29, 263 | 28. 996 29. 255 29. 443 29, 331 —. 009 —, 024 —. 086 | —. 007 —.019 +. 007 —.015 
29. 346 29. 273 28. 970 29, 280 29. 431 29, 328 —. 009 —. 044 —. 003 —. 023 —.010 +. 001 —. 015 
29, 326 | 29. 248 28. 959 23. 283 29. 438 29. 320 +. 007 —. 029 4.014 —. 016 —. 015 +. 001 —. 006 
29.311 | 29. 201 28. 934 29. 316 29. 436 29. 309 +017 +. 009 +. 045 —. 089 —. 020 +. 003 +. 002 
29, 291 29, 189 28. 935 29. 318 29. 430 29, 298 +. 083 +. 011 +.051 —. 081 —.017 +. 006 +. 009 
29. 279 29. 183 28. 900 29, 341 29. 423 29. 300 +. 041 +. 007 +. 092 —. 045 —. 013 —, 008 +. 013 
29, 271 29.147 28, 861 29. 326 29. 415 29. 280 +. 045 +. 084 +. 137 —. 020 —. 008 +.009 +. 033 
29, 273 29.149 | 28. 845 29, 332 29. 108 29, 295 +. 089 +.019 4.160 —. 016 —. 008 —.019 +, 030 
6p. m. 29. 284 29. 134 28, 871 29, 338 | 29. 401 29, 277 +. 024 +. 027 +. 140 —. 012 005 +.029 
29. 308 29. 135 29. 002 29. 341 | 29. 394 29. 260 —. 004 4.017 +. 015 —. 006 +.006 +. 008 +. 005 
29. 307 | 29. 137 28.997 | 29. 29. 386 29. 257 —. 007 +, 005 +. 029 +. 001 1.0125 —. 003 +, 006 
29. 304 29.137 29.015 | 29. 339 | 29. 379 29. 245 —. 009 —. 005 +.014 +. 016 +. 016 +. 001 4-. 005 
29. 301 29. 125 | 29. 033 29. 348 | 29. 378 29, 237 ~.011 —. 003 +. 008 +. 021 +.015 | . 000 +. 004 
29. 298 29.113; 29.051 29. 357 29. 377 29. 229 —. 012 002 —. 009 —.017 +. 018 000 | —. 005 
12 midnight....... 29. 294 29. 102 | 29. 069 29, 366 29. 376 29. 221 —. 013 +. 001 021 — 018 +. 617 — 001 —. 006 
. 290 29. 093 29. OST 29. 37h 29. 375 29, 213 —. 013 —. 033 —. 020 +.010 —. 001 —. 010 
ses 29. 286 29. 083 | 20, 105 29, 383 29. 373 29. 204 —. 013 000 044 —. 021 +. 009 —. 001 2 
29, 282 29. 074, | 29. 123 29. 392 29, 372 29. 195 .000 —. 056 —. 021 +.007 . 000 —. 014 
29, 278 29. 068 29. 141 29. 400 29. 370 29. 187 —.014 004 —. 068 —. 023 +. 007 —. 001 —,.017 
20, 274 29.055 | 29, 158 29. 409 29. 369 29. 179 —.014 | —.001 —. 078 —.024 +.005 —. 001 —. 019 
29. 270 29. 049 29. 176 29. 419 29. 367 29.171 —. 015 090 —.024 +. 004 —.002) —,022 
29. 264 29. 044 | 29.194 29. 429 29. 366 29. 168 
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THE WEATHER OF THE MONTH. 


By Mr. W™. B. Stockman, Chief, Division of Meteorological Records, 


PRESSURE. 


The distribution of mean atmospheric pressure is graphically 
shown on Chart VIII and the average values and departures 
from normal are shown in Tables I and VI. 

The mean pressure for the month was high over the States 
south of New England and the Lake region, with the crest 
over western Virginia and eastern West Virginia. It was low 
over eastern California and the southern Plateau region, with 
the minimum pressure over southern Arizona. 

The mean pressure was above the normal over the entire 
country, the greatest departures from the normal occurring 
over southwestern Virginia, north-central Colorado, north- 
western Arizona, western Nevada, and east-central California. 

The mean pressure increased over that of July, 1904, except 
in the southern portions of Alabama and Mississippi, south- 
eastern Louisiana, and Florida, except the extreme northeast- 
ern portion, the greatest increase occurring over the southern 
Plateau region. 


TEMPERATURE OF THE AIR. 


The distribution of maximum, minimum, and average surface 
temperatures is graphically shown by the lines on Chart V. 

The mean temperature for the month was above the normal 
in eastern and central Kentucky, eastern Tennessee, western 
North Carolina, northeastern Georgia, northwestern Texas, 
eastern New Mexico, western Nebraska, southwestern South 
Dakota, Wyoming, central and western Montana, Idaho, south- 
western Utah, and the Pacific States, except on the immediate 
coast from central California northward; elsewhere the mean 
temperature was below the normal, the greatest minus depar- 
tures, as a rule, occurring in the northeastern and north-central 
States, and the greatest plus departures over the northern 
Plateau regions and southern California. 

The average temperatures for the several geographic districts 
and the departures from the normal values are shown in the 
following table: 

Average temperatures and departures from normal. 


° | Average 
tempera- De) | | Avene 
tures ort epartures 
Districts, | forthe current) 
a3 current month, |, January 1 
| month. | 
4 
° ° ° ° 
Now England ................... 6.3; —20 
Middle Atlantic ................+! 12) 72.1 — 0.9 —16. 7 | — 2.1 
South Atlantic 10 77.6 | — 0.3) —11.8 — 1.5 
Florida Peninsula*® ............. | 8 80.6 — 0.8 | + 0.7 | +01 
East Gulf. 9 78.8 — 0.7) — 7.5 | 60.9 
7 80.3 — 0.3) + 2.0 + 0.2 
Obio Valley | 11 73. 9 | — 0.6 —16.3 — 2.0 
Lower Lake . eveee 8 67.4) —21 —20. 8 | — 2.6 
Upper Lake ... ......--...eeeeees 10 63.4 | — 2.5 —21.9 | — 2.7 
North | 8 64.7 — 1.6 —20.6 | — 2.6 
per Valley........ 11 70. 3 — 2.5 —22.3 | — 28 
72.1 — 0.9 — 9.6 | — 1.2 
Northern Slope. 7 68.2 + 0.3 + 2.5 + 0.3 
Middle Slope ......... sdassuenel 6 74.3 — 0.3 + 3.5 + 04 
Southern Slope *..........6.6.006 6 78. 8 | — 0.1 + 9.6 | + 1.2 
Southern Plateau * .............. 13 75.6 | — 1.0 + 4.05 + 0.5 
Middle Plateau * ............... 8 70.1 + 03 + 2.6 + 0.3 
Northern Plateau*.............. 12 70,7 | + 25 +15. 2 | +19 
7 60.8 — 0.6 | —1.2 — 0.2 
5 63.8 09 + 1.5 | +02 
South Pacific ... 4) 73.0 + 16 t + 0.7 


* Regular Weather Bureau and selected voluntary stations. 
In Canada.—Prof. R. F. Stupart says: 


The temperature was below the average throughout the Dominion, if 
we except a few isolated localities, where the average was just main- 
tained, and in Cariboo, in northern British Columbia, where it was ex- 
ceeded by 1°. The most pronounced negative departures occurred in 
Ontario, varying from 2° to as much as 6° in some localities. Western 
Quebec was from 2° to 3° below; the greater part of the Northwest Ter- 
ritories from 2° to 4° below, and southwestern Nova Scotia 3° below. 


By geographic districts the temperature was above the nor- 


mal in the northern slope, northern and middle Plateau, and 
south Pacific regions, and below the normal in all other districts, 

Maximum temperatures of 100°, or higher, were reported 
from portions of the following States: Texas, Oklahoma and 
Indian Territory, interior California, western Arizona, south- 
ern Nevada, southwestern Idaho, interior Oregon, and eastern 
and central Washington; and 110°, or higher, from southeast- 
ern California and western Arizona. 

Freezing temperatures occurred at scattered places in the 
Rocky Mountain regions. 

The minimum temperature during August, since the estab- 
lishment of the station, was equaled at Jupiter, Fla., Galves- 
ton, Tex., Columbia and Charleston, S. C., and Harrisburg, Pa.; 
and was lower by 1° at Alpena, Mich., and Binghamton, N. Y.; 
3° at Denver, Colo.; 5° at Elkins, W. Va., and 7° at Rich- 
mond, Va. 


PRECIPITATION. 


The distribution of total monthly precipitation is shown on 
Chart III. 

The distribution of precipitation was very irregular. Ex- 
cesses ranging from 2 to 5 inches were reported from the in- 
terior of the South Atlantic States, southern portion of the 
east Gulf States, southeastern New York, southeastern Con- 
necticut, northern Missouri, southern Minnesota, eastern South 
Dakota, the panhandle of Texas, and the northern portion of 
Arizona. The greatest deficiencies ranged from 2.0 to 3.3 
inches and were reported from central Arkansas, the south- 
western portions of Virginia and Ohio, eastern Maryland, and 
the extreme southern portion of New Jersey. 


Average precipitation and departure from the normal. 


Average. Departure. 
Districts. | Accumu- 
| BS | Current | Percent- Current lated 
=* month. month. since 
Jan. 1, 
| 
| Inches. Inches. | Inches. 
Middle Stlantic 12 3. 59 78 | —1.0 — 6.4 
10 16 97 | — 86 
9 6. 84 | 126 —11.0 
7 2.07 —1.5 — 5.3 
Ohio Valley and Tennessee.............. 11 2.78 | 80 —0.7 — 6.5 
8 2.75 | 93 | —0,2 + 1.9 
per Mississippi 4.02 133) 410) —O4 
ouri Valley .............- 3.97 129 | +0.9 +15 
Northern Slop. 7 1, 06 84 —0.2 + 0.2 
Southern Slo ope* 6 2.71 96 | —0.1 + 0.2 
Southern Plateau * 13 2. 93 | 205 | +15 — 0.9 
8 1.09 158 +0.4 + 2.4 
6 12 025 —0.2 0.0 
7 0.27 | 31) —0.6 0.0 
5 0.03 100 | 0.0 + 4.6 
4 0. 06 100 0.0 — 0.5 


*Regular Weather Bureau and selected voluntary ‘stations, 

In Canada.—Professor Stupart says: 

The rainfall was below the average from Vancouver Island to Mani- 
toba, except in a few isolated localities, noticeably at Calgary and Min- 
nedosa, both these places recording a small positive departure. A slight 
deficiency occurred on the western shores of the Georgian Bay and Lakes 
Huron and Erie, also in counties from Peterboro to Carlton, but in On- 
tario, generally, the rainfall was greatly in excess of the average, as it 
likewise was in the Province of Quebec. 

In the Maritime Provinces the average amount was exceeded by 2.6 
inches at St. John, and at Halifax by 2.2 inches, but elsewhere, with few 
exceptions, the average quantity was not recorded. This was especially 
the case in portions of Prince Edward Island. 


By geographic districts the precipitation was normal in the 
middle and south Pacific districts; above normal in New Eng- 
land, Florida Peninsula, east Gulf States, upper Mississippi 
and Missouri valleys, and the middle slope and middle and 
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southern Plateau regions. In the remaining districts it was 
below the normal. 

The precipitation during the month was the lowest for Au- 

st since the establishment of the station at North Head, 
and Tacoma, Wash., and the greatest at Elkins, W. Va., Flag- 
staff, Ariz., Hannibal, Mo., Taylor and Amarillo, Tex., East- 
port, Me., Pocatello, Idaho, and Modena, Utah. 

HAIL. 


The following are the dates on which hail fell in the re- 
spective States: 

Arizona, 2, 6, 8, 13, 15, 21, 23-25, 29,31. California, 12, 16, 
17, 24, 26, 27. Colorado, 3-9, 13-17, 19, 21, 23, 26, 27, 29-31. 
Connecticut, 2, 8. Idaho, 28. Illinois, 4, 10, 13, 15, 17, 21. 
Indiana, 10. Towa, 6,9,17, 21,22. Kansas, 9,18. Kentucky, 
1, 14-16, 25. Massachusetts, 1, 2. Michigan, 13, 15, 21. Min- 
nesota, 1, 3, 8, 19, 20, 21. Mississippi, 1, 5, 26. Missouri, 9, 
13, 15, 20. Montana, 11, 20, 28, 29, 31. Nebraska, 1—5, 7-9, 
15, 17, 30, 31. Nevada, 1, 8, 12, 13, 15, 22, 26, 27. New Hamp- 
shire, 15. New Jersey, 8. New Mexico, 14, 24, 25,28. New 
York, 14.17. North Carolina, 6,13. North Dakota, 8, 11, 18, 
19. Ohio, 6, 10, 13, 14, 16. Oregon, 2, 5, 28. Pennsylvania, 
5, 8, 16, 17, 18, 22. South Carolina, 15, 23, 26. South Da- 
kota, 2, 3, 8, 9, 18-21, 28. Tennessee, 7, 14, 15. Texas, 21, 
27. Utah, 7, 12, 21, 26, 27, 31. Virginia, 16,18. Washing- 
ton, 28. West Virginia, 1, 14. Wisconsin, 12, 15, 16, 21. 
Wyoming, 6,8, 10, 11, 18, 17, 18, 20, 27, 28, 30. 


HUMIDITY. 


The relative humidity was normal in the Florida Penin- 
sula, west Gulf States, lower Lakes, and middle Pacific re- 
gion; below the normal in New England, upper Lakes, and 
north Pacific region, and above the normal in all other dis- 
tricts. 

The averages by districts appear in the subjoined table: 

Average relative humidity and departures from the normal. 


& | | 
Districts. Districts, # 
© | Bes | Bes 
* | 
New England ................ 80 — 2 || Missouri Valley ............. 69 
Middle Atlantic.............. 77 + 1 || Northern Slope.............. 57 + 5 
South Atlantic ............... 83 | + 1 || Middle Slope .............00- 68 +9 
Florida Peninsula............ | 80) 0 Southern Slope.............. | 65 +4 
a 83 +3 Southern Plateau ........... a4 +8 
75 0 Middle Plateau.......... +12 
Ohio Valley and Tennessee... 73 + 1 || Northern Plateau ........... 38 + 5 
ae 71 0 || North Pacific ............... 76 — 3 
| 74| —41 || Middle Pacific............... 60 0 
North Dakota................ 65 + 1 || South Pacific................ | 67 + 1 
Upper Mississippi Valley..... 73 +3 


CLEAR SKY AND CLOUDINESS. 


The cloudiness was normal in the South Atlantic States and 
northern slope; below the normal in New England, Florida 
Peninsula, west Gulf States, lower Lakes, and southern slope 
and northern Plateau regions. In the remaining districts it 
was above the average. 

The distribution of clear sky is graphically shown on Chart 
IV, and the numerical values of average daylight cloudiness, 
both for individual stations and by geographic districts, appear 
in Table I. 

The average cloudiness for the various districts, with depart- 
ures from the normal, are shown in the following table: 
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Average cloudiness and departures from the normal. 
| | | 
|. | 
Districts, BE Districts. # 
| Bes | | 
| |< 
New England ................| 4.8 — 0.2) Missouri Valley ......... 42) +01 
Middle Atlantic..............| 5.2 | + 0.2 || Northern Slope..............| 8.7 | 0.0 
South Atlantic............... MiddleSlope................ | 45) +07 
Florida Peninsula............ 4.8 | — 0.4 || Southern Slope.............. | 44 i < 0.4 
| 5.9 | + 1.0 || Southern Plateau ........... |} 44) +10 
Ohio Valley and Tennessee.... 4.7 + 0.2 | Northern Plateau ........... 26) —04 
| 41|—0.4 North Pacific................ 45) + 0.5 
5.0 | + 0.2 | Middle Pacific .............. | 47) +09 
4.1 | + 0.2 || South Pacific................ 28) +063 
Upper Mississippi Valley..... 4.2 | + 0,1 || | 
WIND 


The maximum wind velocity at each Weather Bureau station 
for a period of five minutes is givenin Table I, which also gives 
the altitude of Weather Bureau anemometers above ground. 

Following are the velocities of 50 miles and over per hour 
registered during the month: 


Maximum wind velocities. 
. = 
20) 58 sw. | Mount Tamalpais,Cal...| 27 52 | nw, 
| 25 51 sw. Point Reyes Light, 28 55 nw. 
Cleveland, Ohio ......... 25 50) nw, 29] 88] aw. 
Columbus, Ohio.......... 13 60 | nw. || St. Louis, Mo........... 19, 50] w, 
19; nw. || St. Paul, Minn...... ... 20 «102 | nw, 
Knoxville, Tenn......... 19 52 | sw. || Sand Key, Fla.......... 18 50| se, 
Lewiston, Idaho......... 28, 55 w. | Sault Ste. Marie, Mich..| 25 50 | 
Minneapolis, Minn....... 20 


ATMOSPHERIO ELECTRICITY. 

Numerical statistics relative to auroras and thunderstorms are 
given in Table IV, which shows the number of stations from 
which meteorological reports were received, and the number of 
such stations reporting thunderstorms (T) and auroras (A) in 
each State and on each day of the month, respectively. 

Thunderstorms.—Reports of 7291 thunderstorms were re- 
ceived during the current month as against 7174 in 1903 and 
9378 during the preceding month. 

The dates on which the number of reports of thunderstorms 
for the whole country was most numerous were: Ist, 348; 
2d, 338; 17th, 320; 15th, 314; 21st, 310. 

Reports were most numerous from: Nebraska, 381; Florida, 
323; Missouri, 314; Georgia, 280; Utah, 277; Colorado, 270. 

Auroras.—The evenings on which bright moonlight must 
have interfered with observations of faint auroras are assumed 
to be the four preceding and following the dates of full moon, 
viz, August 21 to 29, inclusive. 

In Canada: Thunderstorms were reported from Sydney, 2; 
Halifax, 2; Grand Manan, 2,15; Yarmouth, 11; Father Point, 
6; Quebec, 5, 6, 14, 16, 17, 25, 28; Montreal, 5, 16, 17, 23, 25; 
Kingston, 8, 10, 25; Toronto, 2, 7, 13, 16, 22, 25; White River, 
4, 5, 12, 13, 24, 25; Port Stanley, 10, 13, 16, 25; Saugeen, 13, 
15, 16, 22; Parry Sound, 16, 25; Port Arthur, 16, 24; Minne- 
dosa, 3; Qu’Appelle, 3, 18,19; Swift Current, 19; Calgary, 18; 
Banff, 7, 18; Edmonton, 10, 27; Barkerville, 27, 31; Hamilton, 
Bermuda, 2, 13, 24, 25. 

Auroras were reported from Grand Manan, 3, 9; Father 
Point, 3, 31; Quebec, 3; Montreal, 3; Swift Current, 1. 


DESCRIPTION OF TABLES AND CHARTS. 


By Mr. Wa. B. Stockman, Chief, Division of Meteorological Records. 


For description of tables and charts see page 136 of Review for March, 1904. 
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TABLE I.—Climatological data for Weather Bureau stations, August, 1904—Continued. 


| 


cloudiness 
tenths. 
Total snowfall. 


tion, 


hour. 
Partly cloudy days. 


| Cloudy days. 


Average 


Prevailing direc- 


Clear days. 


Miles per | 
Direction. 


Elevation of Temperature of the air, in degrees - 2 s | Precipitation, in 
instruments, | Pressure, in inches. g 3 E 

le je |. | |. [> | 8 es 
$9 | 28 5° ag als iaia lg | Ie 
North Dakota. 0-14 | 6 0.74 

Moorhead........... 935 54 60 29.00 | 30.01 .05 63.9 —1.3 90/15 76 | 40 22) 52/43) 57) 53,73 0.96 |\— 1.7] 7 | 6,121 

Bismarck ........... 1,674 16 29 | 28.28 29.99 + .05 65.4 —2.1 95/11 78| 40 52/48/56) 50 64 0.68 |— 7 | 6,375 

Williston .......... 1,875 14 44 28.00 29.94 + .01 65.8 — 0.7 100; 2 81 39 23) 50/49/53) 45,58 0.57|—0.6)| 4. 6,: 

Upper Miss. Vailey. | 70.3 |— 25 73 | 402 1.0 

Minneapolis ........|...... 66.2 |\— 2.9 | 88 | 1275 | 46/10) 58/ 561/424] 9 | 9,192 

837171 |179 | 29.09 | 29.99 66.0'— 3.1 | 88/14 47/10 58/30/59) 55) 541/421) 9 | 7,035 

714) 71 | 87 | 29.28 | 30.044 .06 | 66.9|— 3.2| 91/24) 56/32)....)... | 367/404] 5,014 

Davenport . 606 71 | 79 | 29.39 | 30.02 .04 70.0 — 2.8/9 | 13, 80) 52) 60 | 30) 64) 61) 76) 3.60| 0.0 | 10 | 4,560 

Des Moines ......... 861) 84 99 29.15 | 30.06 |} .09 70.2 1.8) 91 | 24) 80) 49 | 26 60 | 37 | 63) 59) 73) 7 | 5,196 

Dubuque... . 698 100 | 29.30 | 30.04 .06) 68.8 2.8) 91/12 80| 45| 58/31 60| 55 66 | 258 0.6) 9 | 4,646 

614 63 | 78 29.38 30.02) + 72.0/— 2.5 91 | 21 81) 53 | 23 63 | 29 | 61) 76 | 4.63) 1.8 | 12 | 4,433 

356) 87 | 93 | 29.69 | 30.06 |+ .07 | 76.0 |— 1.0 | 93 | 25) 84 27; 68 | 22 | 69 | 67) 80| 259/—0.2| 11 | 4,244 

ringfield, Ill...... 644 82 | 93 | 29.37 | 30.05 |+ .06| 71.2 |—2.2/ 90 | 21) 81 | 61 | 30 | 63 | 71 | 2.63/+ 0.3] 8 | 5,129 
75 |109 | 29.48 | 30.05 .07| 71.7|— 2.5 | 92 | 13) 82 | 50 | 62 | 8.23 | + 6.0 | 12 | 5,227 
567 208 (217 | 29.45 | 30.05 | + .06| 74.4 2.4/ 92 | 13) 83| 8| 66| 23/ 66| 70| 262|— 0.9 | 10 | 6,352 
Missouri Valley. | 72.1 |— 0.9 69| 397/+ 09 
Columbia, Mo....... 784| 11 | 84 | 29.22 | 30.03 |+ .06 | 73.0 |— 3.0 | 94) 13, 85 | 50 | 23) 61 | 32 6.17 | + 3.6 | 14 | 4,330 
Kansas City ......... 963, 78 | 95 | 29.05 | 30.06 | + .09 | 74.3 1.4 97/15 84 | 55 | 26 26 | 67 | 74 | 7.49 3.6 | 10| 4,765 
ringfield, M 1, 824) 98 104 | 28.68 | 30.06 |+ 73.8 |— 0.2 | 89 | 24) 82 | 56 | 23) 65 | 67 | 78) 4.66 | + 1.0 | 11 | 5, 782 
74.4|— 98 | 15) 85 | 51 | 26) 64/ 299|—0.9] 9 | 5,010 
1,189 75 84 | 28.77 30.01 | + 206) 72.2|— 1.4 | 97) 15 50 | 61 | 33/64) 72) 239\— 09] 8 | 6,119 
12105115 121 | 28. 87 | 30.08 .07) 72.4 1.3 98 14) 82) 54 | 22) 63 | 26 | 61) 71 | 4.45 1.1] 11 | 5,059 
47 | 54 | 27.34 | 30.02 + 08) +01 100/14 43| 22) 57/40/60) 54 65) 3.08)+ 1.0) 9 | 7,147 
96/164 | 28.81 | 30.00 |+ .05 | 69.8 — 1.8 | 96 | 14) 80) 46) 10) 59/35 268 0.5 | 11 | 7,918 
| 43 | 50 | 28.34 | 29.97 .03 | 73.6 0:8 | 14, 87 | 47 | 22) 60 | 43| 59| 54] 1.09/—0.6]| 4| 5,632 
67 | 28.62 | 30.00 .05 68.2 |— 0.2 100 | 14, 82) 40 22) 54) 44/ 54/68) 465/421] 5 8,391 
1,233) 42 | 49 | 28.69 | 29.98 4 .03 | 70.7|— 1.1 98 | 14) 83) 45/10) 59 | 37 4.00 09 | 12 | 4,697 
68.2) + 0.3 57| 1.06/— 02 
11 | 44 | 27.38 | 29.97 66.2/+ 0.6) 96| 13) 82| 38) 25) 50 | 48/54! 46/58) 051 7) 5,197 
42 | 50 | 27.48 | 29.94) + .01 | 70.0)— 1.7 100 13 42) 25) 54/48/63 | 6075) 0.44\—0.6| 4 | 3,522 
94 | 25.87 | 29.98 + 686) 21) 95 | 82) 40 | 21) 65 | 38) 51) 38) 39) 072/401) 5,901 
45 | 51 | 26.94 | 29.94/+ .01| 643)....... | 91 | 9/80) 22) 49| 42/50) 40/49] 1.15 ].......| 6| 4,224 
46 | 50 | 26.65 | 29.95 .02| 70.0/+ 99 14 84) 41 | 22) 56/46/57) 48) 54) 1.5 0.0 | 10 | 5,298 
56 | 64 | 24.15 | 30.01 .09| 65.5 05) 87| 10 79) 39 22) 52) 42 | 45) 57) 0.87/—0.7/ 8 | 6,110 
2 26 | 36 24. 76 | 0.01 0.5 | 89 | 14) 83| 31 | 22) 48/51/53] 46 58) 0.4] 5] 1,990 
11 | 47 | 24.02 | 30.03 |+ .10] 60.1 |....... | 85 | 14) 76 | 80/21) 45 | 42/47] 87) 52] 1.11 ]....... 10 | 4,734 
| 43 | 52 | 27.15 | 90.03 71.5 0.1 24) 85 | 43 | 22) 58 | 41 | 62 | 58) 3.25/+ 0.8] 8 | 5,187 
| 74.3 | 254/+ 02 
79 151 24.85 30.08 69.9 0.2 94 | 10, 84) 40 22, 56) 41) 56) 49) 59 | 0.60 — 0.9) 9 | 5,041 
80 25.39 | 30.00 .09) 71.6 0.7 | 92 | 24) 85 | 49) 22) 58 | 36 | 59] 54) 65 | 2.63 0.6 | 11 | 4,539 
398, 42 | 47 28.58 | 30,02 07 | 74.2 96/ 15 85| 50 | 26) 64 31| 66) 63 72) 3.15/+ 0.5) 6| 4,458 
2,509 44 54 | 27.46 | 30.01 | + .08 | 75.1 |\— 0.1 | 98 | 28) 87 | | 22) 63 | 32) 65 | 60) 69) 3.99) + 1.1 | 10 | 7,003 
| 1,358, 78 | 86 28.63 | 30.03 .08| 76.0 0.5 97 | 15) 86| 53 | 26) 66 | 29/67] 64) 72) 1.42 |— 1.6 | 10/| 4,820 
Oklahoma .......... | 1,214) 79 | 86 | 28.75 | 29.99/+ .05 | 78.8 |— 2.2/ 99 89 | 59 | 26) 69 | 32) 69| 65 70| 3.46/+ 7 | 6,603 
Southern Slope, | 77.6 |+ 1.0 65 | 3.06 0.6 
1,788) 45 | 54) 28.22 | 29.98 | 4.06) 80.7) + 0.5) 98/19 91) 65) 9 70| 31/69) 64) 64) 1.42|— 12] 4| 4,973 
Amarillo............ | 8,676, 10 | 49 | 26.35 | 30.00 |+ .08 | 74.4) + 1.5 | 94 | 29) 86 | 53 | 26) G2) 29) | 58/66) 469) + 23) 7 | 7,848 
Southern Plateau. | 77.3 |— 0.8 64) 2.623 /+ 1.1 

3,762, 10 110 | 26.22 | 29.90 .06| 78.8 /—0.2/95| 1/90) 61 7) 67/30/62] 52) 2.24/+ 0.4 13 | 6,307 

Santa Fe............ 7,013 33 | 39 | 23.42 | 29.96 .07| 66.8/+ 0.5 | 84| 14 77| 51 | 26) 56/27/54) 47/57| 2.31 /— 0.3 | 18 | 4,403 

Flagstaff ........... 6,907, 12 | 25 | 23.49 | 29.94 4.1] 81| 7) 74) 46/30) 51 | 32/54 | 51) 76| 8.77 5.5 | 23 | 2,992 

Phoenix ........... 1,108) 50 | 56 28.72 | 29.83 104 | 88.0 0.2 | 10100! 68| 17) 76 | 28/71 | 64) 1.61 /4+ 8| 3,293 

16 | 46 29.68 29.82) 106 | 89.8 0.9 | 10101 | 71 | 23) 79 | 57| 0.69 /+0.3| 4| 4,553 

Independence ...... 3,910 51 | 58 26.01 | 29.91 .10| 04/95) 90| 57) 29) 66/33/58! 44 36) 0.07/— 0.2] 1 | 5,733 

iddle Plateau 71.8 0.4) 47 | 0.90 0.2 

Carson City ........ 4,720 82 | 92 | 25.34) 29.94/+ 68.9/+ 21/92] 7] 44/21) 53/39/54) 44) 50/ 0.17) 0.0] 3| 4,238 

Winnemucca ....... 4,344 59 | 70) 25.65 | 29.97 70.2 |— 0.495 | 7 86) 37 | 21) 54/46) 54) 45) 47) 0.54/4+ 0.5) 7 | 5,188 

Modena ............ | 5,479 10 | 43 | 24.70 | 29.93) .07| 70.6/4+ 0.9 94| 6 84) 44 22) 58/38 | 56) 48) 54 | 2.52 1.3] 11 | 7,468 

Salt Lake City ....../ 4,366105 110 | 25.66 | 29.95 4 .04| 74.2/— 0.4 9 86) 46 22) 62| 40| 56| 44 38 | 0.28 0.4) 6 | 

Grand Junction .... 4,608 43 | 51 25.45 | 29.98). .08| 752. —0.4/95| 6 5I 63 | 36) 58 | 49) 48 | 1.00 0.2 | 11 | 4,639 

Northern Plateau. | 73.0|/+ 20 | 38 0.0 
59 26.49 | 30.01. .06| 94 | 13,83! 39| 21] 53| 40/51 | 37 37| 0.39|4+0.2| 38 | 4,146 
68 | 27.15 | 29.94 .01 | 75.0 2.8 | 13, 91) 21) 59 45/56) 41) 35) 0.23) 0.0) 2| 2,734 
51 | 29.15 | 29.95 | .00| 76.6 /+ 20/106 | 5/94) 49) 81) 60/45 2 | 3,940 
54 | 25.54 | 29.96 | + 70.8) 4+ 12/93) 6 85) 42/22) 56 | 40 | 53) 3838 | 0.66/+ 02) 6 5,813 
110 | 27.96 | 29.97 .02| 70.5 1.5 |100| 5) 87 24] 54/ 44/53 | 38) 38 | 0.15/— 3,464 
71 | 28.90 | 29.95 |\— .01| 76.6/+ 24/104 | 5 91 | 51 | 24) 63/39) 49) 42) 0.08 |—0.1| 1 3,641 
60.8 — 0.6 76 | 0.27 0.6 
56 | 29.88 | 30.10 .07| 55.2|—3.9| 78/25 59 | 3) 52/27/ 52) 0.02 |— 1.0] 1 |10,346 
29 | 29.81 | 30.09|+ .07| 540/—2.7| 80| 4/61] 39/24) 47/ 32]....)... |....) 077] 3 | 8,227 
151 | 29.95 | 30.08 |+ .08| 63.6 /|—0.7/90| 4/73 | 48/24 54/32 | 57| 52) 71 | 0.07/—0.5| 3| 2,884 
120 | 29.83 | 30.06 |+ .04| 62.9) + 1.3) 90) 4/74) 46/24) 52) 0.07 |—0.7| 2 | 3,035 
57 | 29.99 | 30.09 4 45/16) 50/19| 52| 52,95 | 073/—1.7| 4 7,306 
96 | 29.88 | 30.04 .03 | 67.4/+ 1.595 | 48 31, 55 | 58 1) 3,694 
60 | 29.47 | 30.02 |+ .02| 68.5) + 23 | 98 485 | 44/23) 52/42/56 48/58) 0.01 |—0.2| 1 | 2,586 
| 63.8 |— 0.9 60| 0.03| 0.0 
80 | 29.99 | 30.06 .06| 54.6 65 | 28 58 | 48 | 21) 51/13) 52| 50°87) T. 0 3,990 
| 18 | 27.55 | 29.974 71.8|.......|92| 6 53| 28} 65| 21/54] 3682] 0.03/...... 1 10,125 
| 56 | 29.54 | 29.87/4 81.9/+ 0.8 108 | 6 59 | 23 67 36) 62| 46/35| 0.00) 0| 3,135 
117 29.82 | 29.89 .04| 0.7 96 | 6 87) 53| 4) 57 38/60) 54/60 0.07/+ 0.1) 6,195 
1167 | 29.84 | 30.01) + .09| 57.1|— 1.6) 75 | 30 62| 6 52/23/ 53| 52) 0.06) 0.0! 2) 9,674 
|— 1.5 | 62) 1/57) 48) 10) 10)....)... |...) 0.2 | 0 15,298 
73.0 16 67| 0.06) 00 
70 29.53 | 29.87 .05 | 82.8 1.1 109) 7100 58 29) 66 40/61 43/32) 0.0) 5,014 
123 | 29.57 | 29.93 .05 | 73.1 /+ 91 28 55/| 1) 63) 60 76/| 0.17/4+ 2) 3,939 
San Diego...........| 87, 94 102 | 29.84 | 29.93 .04| 71.0/+ 21 | 82/27 76 | 63 | 2 66/14/66) 63,81) T. |—O.1| 0 | 4,165 
201, 47 | 54 | 29.75 | 29.97 |+ .03| 65.2 0.4) 88 26 77| 45 29) 53 | 88 | 57| 0.06/+ 0.1] 1 | 2,984 
es 
29) 41 | 54 | 29.98 | 30.01 /+ .05 | 80.3)}....... 87 | 18, 85 | 68| 24) 78177] 5.99]....... 17 | 8,077 

Bridgetown ....... 30) 57 | 65 | 29.94 | 29.97 .05 | 80.2|+ 1.2) 88| 2 86) 71) 2 75/17/75) 73 79| 6.66 + 0.2 | 19 | 5,448 

Cien MEZOS 52) 62 | 67 | 29.96 | 30.01 |+ .06| 80.3)....... | 92| 30 89| 69| 16 72/21 | 73| 71/80| 3.74|....... 14 | 5,116 

Grand Turk ........ 11, 6 | 20 | 30.08 30.04 .06 82.0 ...| 90 | 29 68/22) Laai....... 

Havana ............ | 57 87/105 29.97 30.03 .07| 79.8|—24 88 | 86 | 70/27) 78 | 18)..../....]. 4.54 |— 1.5 | 13 | 7,626 

Puerto Principe... . | 852 55 | 62 29.67 30.03 .08| 3 88 68| 4 73 7287) 5.60).......| 18 | 6,144 

82 29.94 30.02 |+ .05) 79.0/— 24/86) 3 84 68/12 74/16) 75) 73 9.87 + 21 | 9,468 | 

Santiagode Cuba... 82: 46: | 52.29.91 | 30.00 .05 | 80.0 )....... 5 88 69 73) % 73 70 4.71 16 4,974 


caw 


RESRRES 


#8 


Sas 


on 


SESH: ERE 


4 381 
Wind. | | | 
|| 
| se, nw, 21) 16 12 
| nw. 24 5 
| | nw, | 24) 15) 8) 
| 8. | nw, | 20) 8 12 
nw, nw, | 20,17. 6 
8. nw. | 25 15 
sw. | 21) 17, 9 
| sw. | sw. | 24, 19 6) 
nw. | nw. 25) 11) 13 
nw. | nw, | 21 18 7 
n. jm. | 14) 6 20 | 
8. mw. | 21) 14 12 
| Sw. j ne, | 13) 15 12 
ne, | w. | 19 13 11 
| 
8. nw, | 15) 16 12 | 
| se, nw, | 21,18 6 
| #e, | Sw. 19 20 «6 
8. | nw, | 21) 14 12 
| 8. | WwW. 9} 13) 12 
| 8. | 5 16 6 
8. 8. 2) 13 11 
8. 8. 3, 12 10 
| se, n. 3 10 13 
| se, se, 8) 14) 10 
w. 21 9 
| 
e. nw. | 18 24 5 
w. nw. | 15 23) 5 
sw. sw. | 29) 19 11 
w. | sw. | 19) 17 12 
w. | nw, 818 5 
nw. | sw. | 20) 9 16 
sw. sw. | 29) 12) 19 
sw. | 27 | sw. 10, 13 18 
8. 34} nw. | 2) 9 18 
se. 35 | nw. 12) 10 17 
se, 30 | nw. | 15, 13 12 
8. 34 | 8. 4 16, 10 
8. | 24| sw. | 24) 14) 12 
8. 32] n. 25) 11 
se, w. 19| 14) 9) 
8. n, 21, 13 
e. | ne. | 22) 11) 17) 
se, | 26/ ne. 9} 12) 18) 
nw. | 24) nw. | 21 0} 18 
e, 36 | e. 17 11) 17 
se, | 32 me. | 11) 22 6 
nw. | 38 | 22) 13) 15) 
| WwW. 38 | 8. 5 al 11 
sw. | 44/8. | 25117) 7 
w. 37 | aw. | 22) 4 21 
se, 36 | 8. 11 13, 15 
se. 26 20; 7) 20 
nw. | 29| | 28) 11 
nw. | 30 | sw. | 12; 19 9 
e. 55 | Ww. 28 27 3 
e. 28 | se, 12 14) 16 
sw. | w. 19; 19, 10 
8. 26 | sw. | 19) 29) 2) 
| 
nw, | 40 nw, 6| 7 
w. 12 | ne, 12) 15) 8) 
w. 16 | nw. | 3, 19) 8) 
| sw. | 19 7) 19 0) 
sw. | 42) 26, 6 «75 
nw. | 18 | nw, | 19 22) 
nw, | 14/ nw, 4 
nw. | 20) nw. | 29 19 
nw, | 52| nw. | 27) 24) 7) 0 
se, | 24) a. 20 23) 3} 0 
s. | 24/8, 25) 5) 1 
w. w. | 3117) 6 8 
nw, nw. | 28 2) 6 2 
nw. 2} 21 
| 
nw. | mw, | 22) 25 6 0 
w. | ne, | 13) 18) 9) 4 
nw. | mw. | 28) 22) 4) 5 
hw. 123 4 4 
e, 5 12 
e. | e. 17,13) 7 
ne. se. 2 14,16 1 
e. | 12] 101 
e, 21} 2 
e. 4) 3 14 4 
e. 6 1410 
| 24 4 16) 6. 
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TABLE II.—Chmatological record of voluntary and other cooperating observers, August, 1904. 
Temperature. Precipita- Temperature. Precipita- Temperature. | Precipita- 
(Fahrenheit. ) tion. (Fahrenheit. ) tion. (Fahrenheit. ) tion, 
— ~ | 
Alabama, | Ins, Arizona—Cont'd. | Ins. | Ins. California—Cont’d. | ° | Ins. | Ine. 
9 | 57 763) 5.92 | || Prescott......... 99 | 69 | 82.6 6.74 | Cedarville ............... 39 70.7) 0.05. 
5.70 50 70.6) 3.15 Chico 107) 54) $1.0) 0.00 | 
Bermuda | 98 64) 79.0) 7.72 | San Carlos. ..............- | 107 64 | 54.6) 2.36 63 | 80.8 0.26 
| 60 | 80.0) 2.88) | 788) 439 63.6) 0.50 
Bridgeport 4.05 | || Sentinel®! 79) 477.0) 0.47 
Burkeville | 7.42 | Sigmal mi 66 | 87.8 | 2.34 44 70.2) 
cece | 692) || Superstition.............. 4.08 0 50 75.2) 0.00 
Caraphill ........ 97 | ..... 5.30) Taylor 93 | 72.7 | 3.26 | | Comming®®. 55 80.9) 0.00 
Cedar Bluff.......... | 4.53 | || Thateher................. | 1024) 614) 80.24) 2.15 | Coronado. ................ 82 70.0) 0.00 
Citronelle ......... 95 66 79.6 7. 60 87 58 | 73.2) 4.36 | Crescent City ............ 68 40 55.0 
cs 100 | 60 | 76.9) 1111 || 2.53 | Cuyamacea 8 48 65.1) 1.25 
96 | 85/784) 3.72) 494) 70.8) 1.59 107, 78.2) 0.00. 
Daphne 95 | 67 | 80.4 | 10.76 | | 100} 65/824) 265 105° 0.02 
95 61 78.9 2.91 | Upper San Pedro......... 60 | 77.0 )..... 102 4974.7) T. 
98 59 | 77.6) 2.65 100 66 | 80.6 |...... 106 58° (77.0) 0.00 
9 | 64/780) 7.7 | 9] 586/762] 465 108; 45/782) T. 
95 65 | 79.2 6.14 te | 83 49 65.5) 4.81 104 52 79.8! 1.12 
Florence b. 98 59 | 78.38 1. 38 | 102 51 | 78.6) 6.06 | 110 5478.2) 0.10 | 
Fort Deposit ..........- 9) | 77.3 )....... Arkansas coc 0. 80 | 
96| 57/783) 5.66 | 9 | 762) Fort Ross .......... 69 4457.4 | 0.00) 
Goodwater 97 58 | 77.2) 18.17 | 97 50 | 77.2| 1.34 T. | 
Greensboro. 946) 79.0%) 2.78 || Arkadelphia.............. | 53 | 79.0) 0.70 | Georgetown ... 102 540 (77.4) 0.05 
Hamilton 96f| 78.8%) 3.52 Arkansas City............ | Gilroy (mear) ............ 93 43 66.6) 0.03 
Highland Home.......... 97 | 60 | 76.0) 5.02 || Batesville .... 782) 1.73 | Greenville................ 102) 33 686) 0.62) 
Laetohatchie .. .| 1.55 | Beebranch ........ 52 | 76.7 | 2.65 108, 80.6 0.00. 
Livingston 944) 614) 79.2%) 5.47 Blanchard Springs.......) 95 54 | 77.9 | 3.29 | Healdsburg .............. 102¢, 42° 68.6°) T. | 
96 | 56/|77.7/| 8.02 99 | 54) 79.0) 2.49 93| 43 66.7) 0.12 
Masdison Station.......... 99 61 | 79.0) 3.82 0 50 ds sone 1.63 | Idylwild 88 49 69.2) 2.45) 
Maplegrove 9% | 55/769) 461 | 96) 58) 80.0) 1.25 | 67) 91.1) 0.48 
Marion 66) 413) | Conway . | 100 55 | 79.8) 2.23 0.33 
101 | 63 80.2) 4.45 | | 98 | 55 | 78.2) 2.07 Irvine..... 
| 92) 86| 75.9| 7.93| 97| 54/784) 284 Jamestown .............. 14 48 75.9) 
9% | 60| 77.5) 5.71) || Dodd 100} 49 75.2) 1.10 Kennedy Gold Mine ..... 0.125 
cs 93 | 59 /77.6) 6.85 | | 79.5¢) 5.43 | Laguna Valley ........... | 6.95 | 
Pushmataha. 93 | 62/786) 3.85) | Eureka Springs........... |} 91 52 74.6) 486 40 65.3) 
cane ce 97 55 | 78.2) 286 | Fayetteville saves 90)| 3.54 5278.3) T. 
Scottsboro | 59 | 76.5) 353 Forrest City..............| 97 54; 78.2] 4.72 | 82.6 
| 98 | 64) 80.7) 5.51 1. 32 | Lick Observatory 50 72.4) 0.05 | 
Spring Hill............... | 9 66 79.2 | 7.19 | | 782) 1.08 | Livermore.......... 46° 69.0) 0.32 | 
os 57 | 78.5 4. 86 |  Helenaa 49 71.1) 0.03 
0.0.00 cls clo cess 8. 27 || Helenab | 79.4) 5.380) | Los Gatos g 48 66.0 0.57) 
Thomasville.............. 97 63 80.2) 5.84) | Hope . 80.4 1.14 51/768) T. | 
Tuscaloosa ............ -| 98] 61/706) 628) | 81.0) 0.78 69 94.0) 0.00) 
Tuscumbia .......... 05 62 | 79.4) 2.02 | | Jonesboro | 80.6) 4.58 49 76.0) 0.08 
7| 61/798) 203) || Lacrosse 77.8) 1.40 80.2 0.10, 
Union Springs 92 63 | 78.9 10. 66 Lake Village. .... ..... | 97) 79.2) 332 | | 
97 | 58 77.8) 430) 103) 55 80.0) 5.74 | Mills College ............. | | 
Valleyhead............... 98 55 77.2 | 5.62 Lutherville............... | 97 49 | 76.0) 216 
920 | | Malvern.................- 100) 79.4) 1.40 | Milton (near) ............ 0.06 | 
Wetumpka........ . 97 61 | 79.8 | 6.92 || Mammoth Springs ....... 9 | 52) 77.2] 1.73) Modesto® !............... | 108 60 76.8 0.13) 
Alaska. | 79.5) 434 66.8) 0.30 | 
Killisnoo 39 53.6) 2.30) 55 | 72.5) 2.40 | Mokeolumme Hill 0. 02 
Petersburg 7 $4 | 52.6) 2.33 | 57 | 76.8 | 3.76 105 46 «74.4 0.00 
| 40) 53.0) 3.74) 55 | 79.8 | 2.97 100 «5276.4 | 0.32 
A 105 80.8 1.08 | Mount St. Helena........ 0. 00 
3.32 | 9 | 46); 72.8) 3.86) | 47 65.6) 0.08 
Arizona Canal Co, 107 | 69 | 88.8 | 2.67 | 99 | 55 | 788) 0.33 74 94.4) 0.90 
115 | 63 | 89.6 0. 95 | 100} 62/ 80.1] 2.22 
108 «60 | 79.4 | 4.32 | 9% | 56) 79.2) 1.65 Nevada City.............. 97| 42) 71.0] 0.03 
87 | 71.2) 5.77 101} 57 | 79.7] 2.82} 1066, 52 83.6) 0.01 
50/702) 1.75) 101} 49/| 77.8] 208 106 578.8) 0.43 
Bowie... 9 | 50 | 74.9) 3.02 | 75.2) 5.22 8 | 46 65.8) 0.48 
Buckeye 107¢|  68*| ...... 97| 50/798) 3.51 sess 0,90 | 
Casegrande............... 112| 2.83 | 99 | 52| 79.0) 1.73 North Bloomfield......... 100, 46 
Cochise® 67 | 821 | 3.17 | 99| 77.2) 248 77| 51 61.7| 0.03, 
Congress .......... 98) 61) 81.5 | 5.05 | 9 | 54) 78.0) 3.34 Ontario (near)............ 100) 58 77.4) 0.19) 
9 | 60) 78.8) 1.68 | | 51) 741] 5.62 | Orland M0] 62/ 81.6) T. 
D 97 | 80.6) 3.10 | 97) 59 | 786) 1.82) 109) 4777.8) T. | 
Dudleyville .............-, 100) 60 | 82.6 | dl 79.1] 320 Oroville (near)........... T. 
108) 53) 78.4) 1.50) Texarkana ............... % | 52|79.6| 3.43 50 T. 
Fort Apache ............. 93 50 | 70.4) 6.66 | Warren | 9 52 80.4, 1.14 | Peachland*®.............. 87, 50 640, T. | 
Fort Defiance ............ 86) 46 64.6 3.34) 4 | 98| 48/ 77.0) 2.47 | 0.26 
Port Grant. ill 60+, 80.8 0. 62 | 98 | 80.4) 2.03 70.0) 
Fort. Huachuea.... ...... 55/784) 6.94 | Witts Springs .......... | 91) 51/732) 5.12) Pino Grande 46 69.0 | 
Fort Mohave ............. 118} 69/924 0. 38 | California. Placerville 44 71.2) 0.21 
| 1.90] Alturas 0.11 Point Lobos ....... 52 58.8) T. 
Grand Canyon ........... 9 | 50 69.2) 7.05 76.0 | 0.95 Porterville .... 56 81.6) T. 
| 6.52 83.7) 0.13) Quiney........ 38 67.6 0.12 
Holbrook ... 3. 30 825) T. | | Redding ........ cane 57 | 81.4) T. 
Jerome ..... 59 | 74.8) 7.40 | Berkeley 74 49 | 59.0) 0.07 | 85.5| T. 
Kingman........... 58 | 80.0) 5.48 | % | 72.3) 0.67) 60 76.6) 0.09 
Maricopa.......... 69 | 88.4) 1.40) 87 36 «62.4, 0.00. 96 52 70.4) 0.20 
67 | 87.7) 2.68 | 84, 24) 55.8) 1.46) Riverside ............... | 101.| 51 77.4) T. 
8. 53 99 41 | 68.4) 0,08 Rosewood ................ 110 55° 79.8 0.00 
92| 66 76.6) 3.63 Brush Creek ............. 106 | 42 74.0) T. Sacramento............... 51 | 69.4 | 0.08 
Parker ...... 91.6) 1.16 Caliente 106 | 64 81.4 0.00) 112| 77/| 946) 200 
109 | 67 87.0! 1.38 43/1646) 0.48, San Bernardino .......... 104) 51 78.6!) 0.14 


| 
| 
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San Jacinto .......... 


bara 
Santa Clara College 


Columbine Mine 


Temperature. 
(Fahrenheit. ) 
$ 
= a 
° | e |e 
54 69,2 
88 | 47 | 66.2 
82| 61.8 
86) 50 60.8 
100} 56 | 76.0 
92 | 43 64.0 
87 | 52 69.0 
43 64.9 
83 | 43 | 62. 
83 | 47 | 65. 
82) 53 °68.1 
| 41 64.0 
111| 55 | 83.2 
93 | 55 74.0 
40 70.6 
9 65, 82.3 
52 71.3 
108 | 52 80.0 
89 50. 69.6 
58 67.9 
91) 39 68.8 
108624 
60 82.4 
| 38 59.1 
50 80.7 
43 | 72. 
54 | 74, 
43 | 74 
102 7 | 74 
110! 54 80 


39° 68.3 
87 29 «62.0 
73 29 (53.0 
75 28 | 53.2 
103 54 73.1 
91 46 70.2 


8 


4 

95 69. 6 
9) 44 70.4 
| 37 66.9 
8 | 37 64.3 
41 70.5 
70| 37 52.6 
90| 34 67.3 
85 | 45 65.6 
68 28 45.4 
85) 40 61.5 
98 | 70.4 
92) 45 66.8 
86) 29° 61.3 
91} 67.1 
39% 70, 24 

42 73.4 

31 59.6 | 

42 64.9, 

31 64.5 

36 70.6 

31 59.2 

21 | 45.7 
39 65.6 

44 68.8 

45 74.0 

39 71.8 

38 63.4 

34 | 49.7 

45 75.7 


41 
27 
71 25 
94 41 
75 24 
88 41 


39f 
82 25 | 
88 30 
94 38 | 


Rain and melted 
snow. 
snow. 


Total depth of 


| 


~ 
| 


w 


es 
<3 


SRSSSE8k 


— 


22528: 


| 
1] 


Stations. 


snow. 
snow. 


Silverton. .. 


gan 


| 
Whitepine............... 
WwW 


Hartfordh...... 


| 


Wallingford.............. 


| 
West Cornwall ........... 


West Simsbury............ ....- 


Delaware. 


District of Columbia. 
Distributing Reservoir*5. 
Receiving Reservoir*5 ... 
West Washington ........ 
| 


Apalachicola ............. 


De Funiak Springs....... 


ces 
Gainesville 
Huntington .............. 


Middleburg .............. 
Molino 


Orange Home............ 


Total depth of 


Minimum. 
| Rain and melted 


2°? 


FSS 


an 


BREE 


SF: 
Sa 


gz 


Se 
SEN BENZ 


| 


Se 


| 


Temperature. 
(Fahrenheit. ) 
Stations. | 
Bae. 
| g 3 ‘ 
a 
Florida—Cont’ d. 
Stephensville 95 62 79.4 
64 79.2 | 
Switzerland | 94] 79.8 | 
Tallahassee........ 91 68« 78 94) 
Tarpon Springs |; 98 66 79.5 | 
Titusville ......... 97 64 81.2 | 
a | 98 62 | 79.2 
Wewahitchka | 97 66 80.1 
Geor, 
Adairsville 92 57 | 76.2 
98 67 | 82.2 
Allapaha.......... 96 65 79.2 
Americus ......... 93 62 | 78.3 
Bainbridge. ...... 93 64 78.4 
Bowersville 98 60 77.0 
99 58 78.6 
Carrolliton...... .. o4 56 75.8 
89 57 72.0 
Covington ........ 96 58 76.7 
a 97 61 | 79.2 
Dahlonega ........ | 89 56 | 72.8 
ives 97 61 80.0 
Diamond....... 86 54! 71. 
100 62 81.0 
| Eatonton.......... 97 59 | 78.2 | 
Elberton .......... 96 56 76.7 
Experiment | 95 58 | 77.1 | 
Fitzgerald ........ | 96 62 78.8 | 
Fleming .......... | 98| 62/| 80.2) 
Forsyth 98 58 | 78.0 | 
| Fort Gaines | a 65 78.1 | 
Gillsville.......... 93 59 | 75.8 | 
Greenbush ........ 55 75.8 | 
Greensboro........ 98 57 | 78.2 | 
96 55 (77.4 | 
Harrison.......... 97 60 | 78.2 | 
Hawkinsville 99 60 
100 59 80.2 | 
Lost Mountain ........... 55 (75.8 | 
59 77.6 | 
Lumpkin....... 97 60 79.1 
auzy ......... 97| 64 79.4 
Milledgeville 97| 59 | 79.0 
99 60 79.6 
Monticello ........ 99 58 | 78.3 | 
94 64 78.5 
Newnan .......... 97 57 . 77.0 
Point Peter 56 76.6) 
Poulan ............ 96 63 78.7 | 
100 60 78.9 | 
Quitman . 65 79.0 | 
Ramsey ............... 91 59 75.6 | 
en 95 56 77.2 
100 62 81.2 | 
Statesboro......... 99 61 80.2) 
Talbotton ......... 96 59 | 77.5 | 
Tallapoosa ........ 93 55 (75.1 | 
Thomasville 97| 65 79.4) 
89 59 «74.0 | 
lee 99 62 | 79.6 | 
96 63 79.8 
90 57 | 76.8 
98 60 80.2 
98 64 80.4 
95 59 | 77.6 
101 60 79.4 
93 58 76.6 
91 31 (66.6 
97 30 69.6 
Blue Lakes........ 103 42 | 75.2 
Burnside ......... 95 30 (67.8 
Cambridge .............. | 105 34 73.2 
Chesterfield 92 21) 61.5 
90 35 «64.8 
RIESE 92 25 | 62.9 
96 23 61.2 
110 51 | 81.6 
Grangeville 38 («68.1 
Haile 95 35 68.3 
101 31 («68.4 
82 28 | 55.8 
Lost River ........ 86 30 «(65.2 
Meadows... 98 36 «65.4 
103 34. 72.2 


. 


383 


Precipita- 
tion, 


snow. 


Rain and melted 
snow. 
Total depth of 


o 


9. 


= 
= 


— 


a 


6. 13 
43 


> 


5, 87 


APS LS 


0, 25 


on. (Fahrenheit. ) tion. | 
| 
Stations. | | | 
| | 
| 
| 
| 
| 
| | a | 
—_ | 
Culifornia—Cont’d. | | 
| 86 | 38 | 62.8) 
|| Sapinero 87 33 | 59.8 25 
92] 39 | 66.6 | 90 
31 | 54.0 | 17 
ta Monica............. bd 
77 | 37 | 57.6) 4.61 
78 | 24 | 56.0 2. 79 
Summerdale............... = ° 8. 62 | 
Susanville ..........-..-.| | Yume | | 1. 26 | | 
Tejon Brid | 47 | 
87) 47 4| 7.72 
85 | 39 8| 69 | 
Upperlake 
Upper Mattole ........... . 
Visali: || North Grosvenor Dale... . 87 40 | | 
1144] 75 | 9&8 | =| 6 75 | 
110] 842 || Southington ............., 85) 42 
South Manchester . 
Wheatland 102) 75.4 5. 40 | 
we | 
ntelope Springs......... 
| 89 71.4 | 
Seaford.) 88 71.4 | 
Breckenridge ............ | 
Burlington............... | 73.8 | 
Canyon 92 | 73.9 | 
Collbran ................. | 
Colorado Springs... | | 
.............)... | ~ | 
ral Poi = 
Fort Collins : Federal Point............ 94) 80) 
Fost Mo, | Fernandino..............| 8] 
| 79.0 | 
dives Johnstown ........ 96 78. 2 
Halls Kissimmee ............... 93 80.8 
Lake City 96 | 80.7 
Macclenny ...............| 100 | 81.0 
le 100°, 80.4¢)....... 
9 
| Monticello .............. | 94] 61 | | 
Mateos | New Smyrna 65 79.45 
Marshall 67 | 80.9 | | 
Plant City | 64 | 90.3 | | 0.07 
t. Andrews .............) 98 | 69 | 80.2. 
St. Augustine............! 941] 64 30.0 


Aveust, 1904 
| Precipita- 
tion. 


Jo yideap | 


“mous 


TAS 


“mous 
Jo qidep rons | 
“mous 


“sous 
3° qidep roy 


| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 
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—— 
| Temperature. Precipita- Temperature. Preci 
; pita- | Temperat 
(Fahrenheit. ) tion. (Fahreuheit. ) ‘tion. | ¢ Fahrenheit. 
| i | 
| 
Stations. | 
A lee | Stations. 2. Stations. | 
| gig [2 | |i 
| | me Ins ensae—Cont’d | dns. | Ins. Maine—Cont'd. Ins. | Ins. 
4 71.0] 3.48 Winfield 9 | 51746 5.70 Grant 
| | 71.3 | 338 | Yates Comter 9 | 50 743 3.09 8 40 | 62.5) 3.00 
| 3.06 92) 45 66.2) 4.29 
96 52 | 75.2 1.14 80; 42) 62.0) 5.382 
98 | 5477.7 3.77 Millimocket ............. 40/ 63.1 4.06 
eos | 49 75.0 3.50 | North Bridgton .......... 89, 44/ 66.3) 5.91 
| | Beaver Dam.............. 9) 766) 0.61 | Oquossoe......... 87! 82| 61.8) 4.77 
45 | 72.0) 325 Blandville bal 217 | 249 
5) 72.0) 75. 7 84 32 | 60.8 | 2.49 
| | | 98 49 76.6 2.41 | Rumford Falls ........... 86 42 | 64.4) 4.10 
come 95 5876.2 5.41 South Lagrange .......... 86) 35 63.0) 5.10 
| Siegal sa = da | 97 55 | 77.6 1.81 Thomaston ............... 8 35 62.6) 4.31 
| | 7. | 91 5374.4 2.78 Vanburen........... 85 | 61.5) 216 
| Edmonton ...............| 98 52 | 75.6 | 2.92 Winslow ...... 90 39 | 65, 
‘ansas. | Eubank . 90 53 | 73. 
os| 39/716) 2.50] Falmouth | 330 
| | | 9 | 51 | 75.0 2.83 Bachmans Valley......... 86) 44| 69.4) 7.04 
| | | 9 56 | 74.4 4.12 Boettcherville ........... 97| 39| 72.3] 3.93 
| Simmel ais 95 51 75.7 1. 92 Chase 89 44/704) 1.84 
gt 54 | 76.1 | 2.10 Chestertown.............. 87 | 51 | 72.0) 2.37 
| 2 = j 93 52 | 75.4) 3.93 | 42 70.0) 3.32 
i= 7 52 75.0 1.28 | Clearspring 47 | 70.0 | 3.25 
| Loretta 51 | 75.2) 2.63 52 | 74.0] 2.77 
= | | | Owensboro ....... 93 | 75.2) 1.75 Darlington . 70.5 | 8.74 
| 75. 948) S8e) 75.28) 1.92 Deearpark..... 59.8°) 1.95 
73.9) 3. | ducah | 78. 72.8 | 1.00 
Princetes 95 | 55 | 76.0) 2.46 70.7 | 5.38 
7 92 52) 75.6 3.29 72.2 | 3.44 
| 95| 50| 75.0) 2.76 | 96 | 853 | 0.95 
Fort Leavenworth... | 51 | 749) 5.19 Taylorsville... | 128 pre 
96 68 | 80.4 | 7.37 Mount St, Marys College..'...... 3.12 
= 4 97 69 | 81.3 | 7.47 Pocomoke City ........... 9 53 74.8) 2.83 
67 | 79.8 | 3.54 Princess Anne ........... 47 | 72.2| 1.90 
| noun 97 58 79.4) 2.36 Solomons..... 90 60) 75.4) 2.61 
ron . 91 68 | 80.8 | 3.91 Sudlersville .......... 48¢| 74.6°) 3.70 
~4 100 57 | 81.0 1. 66 Takoma Park .... 51 | 72.0 | 4.07 
sa 91 67 | 78.2 6.51 Westernport ............. 40 | 69.8 | 2.20 
| 98 67 | 81.4) 7.14 Massachusetts, | 
| sonville........... 97 67 | 80.8 | 5.78 Amherst 90 40 | 67.0) 4.09 
93 63 79. 2 | 5. 30 86 46 | 65.5 | 3.27 
.............. PAB | 98 | 68 | 81.2 6.01 Cambridge ............... 90 | 44 | 684) 2.37 
| 76. 1] 68 | 80.1 8. 23 Chestnuthill ............. 92 44 68.4 | 2.74 
aes 95 67 | 79. 4 | 8. 88 89 40 | 65.3 | 3.13 
| = 66 | 79.6) 5.18 East Templeton *!.......| 88 | 65.2) 3.71 
4 68 | 80.2) 4.41 Fall River 50 | 67.0 | 4.26 
Medicine Lodge.......... 54/790) 351 | Lake or | a7 | 609 | 
Minneapolis ......... 47 | 744) 219 Lakeside 9 | 67) 80.6) 4.46 
76. 4 1. 36 |} Logansport... | 5.20 5 | 2.88 
| a 92 70 | 80.0 3. 90 62.8 | 5.15 
97 67 | 80.4 | 6. 30 66.2 | 3.14 
| & ain Dealing ........... 100 79.9) 1.81 66.2 | 5.15 
4473.6 2.39 | Port Eads.. 91 70 | 81.4) 13.31 
Phillipsburg | 46 | 72.8| 6.25 || Reserve || Provincetown “aa | 2 
| 78.4) 3.27 99 | 59 | 80.3) 3.30 69.4 | 3.82 
| 1.45 98 65 | 80.4) 3.29) || Sterlimg 3. 59 
Southern University .....| .....|......]...+. 6. 84 66.8 | 4.95 
| SugarExperimentStation. 98 67 | 80.8 5.74 -| 493 
75 || Sugartown 95 67 | 80.4) 2.25 90 41 | 67.6 4.40 
erences 92 67 | 78.8 | 7.59 88 41' 65.4, 3.84 
: | Williamstown ....... ....) 35 35} 62.2) 434 
asi | 86 39 | 62.3 | 4.66 5O | 67.8 | 3.30 
Witkeenes 7 90 43 | 65.0 5.12 89, 42) 67.0) 3.25 
| 3.02 Agricultural College. ..... 86 43 | 65.9 | 3.26 
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Rain and melted 
snow. 
snow. 


Minimum. 
Mean. 


Maximum, 


Big Rapids ............... 
Birmingham ............. 
Bloomingdale ............ 
Cassopolis 
Charlevoix 


Chatham ..... 
Cheboygan .. . 
Clinton ....... 


Bast Tawas ............- 


Grand Marais ............ 


Harrisville .. 


Hastings 


tron Mountain ........... 
oc 
Ishpeming . 


Mackinaw City .......... 
Marine City. ............. 
Menominee .............. 
Mount Clemens........... 


Muskegon 


Roscommon 


Saginaw (W.8.)........ 


Traverse City ... 


Webherville 


Went Rranch ............. 
Whitefish Point ......... 
Minnesota. 


Collegeville .............. 


| 
Minimum, 


x 
~ 


Noon 


Pleasant Mounds 


Ce 


23 


Greenwood... ............. 


wow 


ne 


sees 


oe 
&: 


BS. 


853: 


ge: 


Temperature. 
(Fahrenheit. ) 


Mean 
ee 


a 


TRE 


snow. 
snow. 


| Rain and melted 


| Total depth of 


~ 


PRE SSH 


Boulder ... 


Mississippi—Cont’d. 


Ut 
Walnutgrove............. 


| Watervalley ............. 


Waynesboro ...... ...... 


|} Grant City ........... wed 


Harrisonville ........ 
Hazlehurst.. 
Hermann .. 
Houston ... 


Jefferson City ............ 


tons 
= 
Koshkonong ............. 
La 


Monroe City 


| 


Mountaingrove .......... 


Mount Vernon ........... 
Neosho . 


7 


Warrensburg............. 


Wheatland ............... 
Willowsprings ........... 


Windsor ........ 


Augusta.. 


Aveust, 1904 


(Fahrenheit.) 


Total depth of 


snow. 


a 
° 


1 
| 
Foran 


zx 


eno: 
BESTE 


4 


| 723.8 | 
72.1 
75. 2 | 
72.4 
72.2 
72.3 | 
71.9 
74.5 
75.0 
73.2 
72.6 


See 


S282 238 


Temperature. Precipita- P| Precipita- Temperature. Precipita- 
(Fahrenheit. ) tion. | | tion. | tiem 
| 
| 
Stations. Stations. | Stations. : | | a. 
| 
| 8s 
Bigs 
| | | 
Michigan—Cont'd. | Ins. Minnesota—Cont’d. | Ins. | | Ins. 
Arbela } 96 59 3.24 
8 || Bird Island .............. 97| 57 4.74 
Ball Mountain . ........- 87 2 | 9%) 63 
5 gs | 59 3. 53 
5 | Yasoo City...............| 61 | 2.70 
Berrien Springs .......... r Detroit City..............| 88 39 | 
Faribault ................| 88 42 | || Appleton City............| 98 52 74.8 | 6. 65 | 
Rarmington 87 | 45 95] 50 | 78.6 9 | 
| Fergus Falls..............| 88 41 49) 728) 
|| Grand Meadow...........| 88) 43 | Bethany..................| 91 | 45 | 70.2 13 
Winnibigoshish....| 40 | Blue Springs 9 | 48 71.8 | 
Long Prairie............., 91| 4 | | Brunswick 
|| 4l | Caruthersville ........... 97 55 | 77.9 | 
Coldwater |_| 89 42 Conception .............. 52 | 72.9 
Deer 9 | 44 | Darksville................, 98 | 62/731 
Montevideo ..............| %&| #% Downing 0 
| 42 i} 94, 48 71.2 1 
Fitehburg ......... il New London .............| 4 || Gallatin 98 | 56 | 75.0) 5 | 
Pint 35 New Richland............, 9 | 48 95) 48] 74.0 4 | 
New Ulm ................| 45 || Glaagow..................| 52] 732 4) 
Grand Haven ............ OF 41 94 | 47 72.2 | 
88>) 40> 9 | 51 | 74.0 | 5 | 
Pokegama Falls.......... 2 99 | 51 | 73.8 | 5 | 
Harbor Beach ............ Rolling Green............| 86 43 94) 47 72.8) 0 | 
| St. a8 | | 954) 494) 73.24) | 
| St. Cloud 88 43 44 (73.4 
St. 42 96 49 
Sandy Lake Dam........ 92 40 | i] 95 aw 2) 
45 | 92, 55 
| 86 | Wabasha.................) 39 | 93 49 
Hows 87 40 93 5k 
| | Willow 89 | 37 95 | 53 | 
f 42 | Lebanon ................-| 651 
&3 || Worthington .............| 92 41 Lexington .............. 96 | 50 
| 85 Aberdeen ...............| 99 | Louisiana................ 45 
Jackson 88 97 56 Macon 
89 || Batesville ................| 96] 57 Marblehill ..............., 93) 50 
Kalamazoo...............| || Bay St. Louis.............) 94 6S Maryville ................| 9] 80 
Mackinac Islan¢ | 45 
89 89 50 
487 
80 91 
New Haven .............., 9% | 55 | 7H0 
New Palestine............. 97 52 8 
| 9 9% | 53 1 
82 | Olden ....... 93 48 3 
82 51 6 
Old Mission ..............| ‘ "56 0 
Princeton ................., 9 | 49 | 
ces 96 | 52 | 73.9 | 
| OF 51 
85 46 16 | 
| | |_Steffenville ............... 49 
sar 06 | _ | 52 
87 
aS | 95 | 50 
87 100 
87 95 | 51 
Warsaw 95 | 45 
35") || Poplarville...............| 67 
| Port 97 | 68 
a2; (41 Ripley O88} Montana. 
Albert Lea ss} 41 | Boning | Anaconda................ 
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ta — 
Temperature. Precipita- Temperature. Precipita- Temperature. Precipita- 
(Fahrenheit. ) tion. (Fahrenheit. ) tion. (Fahrewheit. ) tion. 
7 Stations. | | Stations. | a. |S. Stations, at 
: : ae ; ; Ea : aE 
| | ee | | te | te ies 
a a a | a a | & 
ns. | | VET 
Montana—Cont’'d. | ° Ins, | Ins. Nebraska—Cont'd. ° © | Ins. | Ine. Nevada—Cont'd. Ins. | Ins. 
Boseman ..........- .....| 89 34° 63.6 | 0.86 1,18 0. 60 
Canyon Ferry............ | 96| 35 66.2| 0.73 Hartington .............. 94) 41/668 5.06) 98 53 | 76.4! 1.70 
| 100) 35) 67.4) 0.12 98 41 70.6 1.77) Lovelocks®!. ........ .... 102 40 73.6) 0.00 
94 32 65.0 | 0.03 100 4871.4 1.84) | 103 38 73.4) 0.08 
Columbia Falls 93 32 | 63.0 | 1.82 98 36 68.6 1.92 | 97 | 46 70.0) 2.86 
Crow Agency..... 98 38 68.6) 0.50 97 44 73.0 1.78 | Pallande. | 98 36 68.6) 0.44 
Culbertson ......... 97 36 64.6 | 0.64 3. 75 | 42 | 64.9 6.95 
38 69.7 | 1.70 2.71 | Pioche ... 108] 34] 68.8] 207 
Deerlodge 8s Si | 64.2 |....... 95 43 71.2) 3.47 99 31) 64.7) 1.96 
| 26 | 60.7) 1.18 96 49 70.9 1,88 | Reno State University....| 95 44 70.2 | 0.29 
| 34 | 67.8 | 0,28 90 37 67.8 | 2.12 | ce 105s 76.3 | 3.69 
Fort Benton.............. | 38 65.8 0. 83 2.21 102 22) 65.2 1.10 
Fort Harrison............ | 96 98) 4171.9 3.54) 49 73.4) 0.40 
97 34/642] 0,42 98 36 | 70.1 3.03) 97 | 39 | 69.7 1,20 
97 | 40 66.8 0.75 92 40 69.6 0.61. Wadsworth 101 45 77.0) 0.28 
86) 17 53.6) 1.18 104, 40° 71.0° 5.29 92 58 | 67.5) 0.00 
93 «37 66.0) 0.24 95 41 | 69.9 6.02 New Hampshire. 
99 | 33 643) 1.30 Lockridge................ 101 | 43/718 3.09 81) 64.6) 3.21 
Lame Deer ............... 99| 34 69.2) T. 43 69.8) 2.25 
Lewistown ........ | 63.4) 0.60 39 | 69.7 2.70 82| 61.8) 4.53 
Lodge Grass..............| 974] 66.94] 0,32 103 | 37| 70.8 1.15 Bretton | thee 4.48 
Marysville -| 90 37 63.8 | 0.53 MOCOOR, 2. 96 92, 48 | 67.7 | 4.67 
70.4) 0.21 MeCool Junction... coves | 2.79 88 «61.9 | 4.05 
60.8 0.62 | Madison . 0.77 Durham | 40 65.7) 3.03 
67.3) 0.43 | Marquette finan 3. 02 Franklin Falls 38 | 65.3 | 3.82 
62.1 | 0.25 6. 55 Grafton 35 63.0) 3.43 
67.2 | 1.03 Merriman 1.50 Hanover 64.7 | 3.73 
65.8 | 0.70 274 Jefferson Highland | 5. 32 
62.0) 1,18 2. 40 65.6 | 5.37 
67.4 0.40 Nebraska City............ 46> 719 5.62 Littleton 60.9) 4.94 
65.2 0.06 100 70.8 4.81 64.6 | 2.98 
66.8 0.98 100 37 | 71.3 1.08 | North Woodstock 5. 28 
64.6 | 0.33 97| 41/696 3.11 Plymouth ...............- 92 65.8 | 418 
63.0 | 0.39 3 59 83 34 62.0 | 4,21 
64.8) 0.10 tly. 98 42 | 70.9 3.19 New Jersey. 
64.7 0.42 0. 84 || Asbury Park ............. 53 71.8 | 9.68 
63.7 | 1.49 canes 1, 36 50 | 71.8 | 10.13 
64.8 0.37 98 52 | 72.6 3.75 | Bergen Point............. 50 | 71.0) 8.95 
Pawnee City ............. 98 | 43/724 5.01) 48 | 72.7] 7.06 
68.8 | 3.02 98 4070.4 2.40 || Bridgeton ................ 49 | 74.1) 4.54 
73.0 1.80 97 4271.2 4.50 5. 98 
72.0) 5.34 4. 60 Cape May C. H 48 | 72.2; 2.71 
4. 33 || Redeloud ....... 3. 45 Charlotteburg ........ 87 | 65.8 | 4.56 
3. 02 Republican 6. 06 4671.4) 419 
2.18 4. 85 College Farm .... 46 | 71.2 | 13.01 
72.1 | 3.71 2.13 43 66.4) 4.86 
4. 38 St. Paul. 99 42/728 1.59 52 | 70.6 8.01 
100%) 69.7° Englewood ....... 45 | 69.0 7.50 
70.8 5.86 1.99 Flemington .............. 87 45 | 71.0) 5.69 
72.0 | 5.83 3.17 90 48 71.8) 6.86 
73.2} 1.88 _ 100 4571.4 5.26 Hightstown ..... ........| 88 48 71.2) 8.80 
72.8 | 5.05 4.24 Imlaystown ..............| 86) 47) 71.6 | 10.09 
73.8 20.2 Springview............... 101; 40 71.8 212 Indian 92 47 | 72.2) 4.30 
3. 97 Stamtom 94 43 | 69.3 3.18 Lakewood ...............| 88) 48 69.8 6.01 
-| 2.03 Lambertville .. 89) 46) 71.4) 6.25 
70.3 | 2.72 Stromsburg ........ ..... 1.09 || Moorestown .............. 89 48) 71.1 7.08 
3. 04 Superior ...............-.| 99] 46/722) 2.18 || Newark ..................| 86) 650) 70.7 | 7.46 
4.05 | New Brunswick........... 87 47 72.2) 12.87 
70.2 0.70 4.06 Oceanic 84 55 | 70.6 | 8.72 
69.9 | 1.97 Tecumseh 100%) 40 | 71.9% 4.06 87 49 71.0) 6.21 
5. 55 96 4671.6 1.94 || Phillipsburg ............. 87 46 70.2 | 10.0% 
3, O1 Turlington 96 | 50|71.6 4.38 86 4770.2 | 10.45 
ciel University Farm.........) 98 | 45|726 2.48 | Pleasantville 2.71 
Gonteal City.............. 1.71 95 40 69.3 4.09 Riwervale 89 40 68.4 2.86 
Columbus . | 97| 44 70.8) 1.97 Weeping Water ........../...... 2.47 Somerville ............... 88 70.0| 881 
| 96| 48 1.87 Westpoint................/ 96| 45/706) 3.28 South Orange ............, 85) 50 69.2) 7.71 
100 42 74.5 | 2.44 Whitman ....... 2.40 is 87 | 43 683) 3.92 
| 96 39° (71.0) 4.32 8.15 87) 651/723) 9.81 
97 48 73.0 5.02 Winnebago............... 92 38 | 68.0 3.40 || Vineland....... 92, 48 72.2) 45.39 
| 101 40 72.4 1.74 67.8 | 1.13 55 75.4) 2.97 
| 97 43 70.2) 2.61 Battle Mountain 75.6 T. Albuquerque 53 74.3 | 1,88 
Fort Robinson ........... 96 44 70.3) 2.21 64.4 1.00 52) 2.96 
Fremont 46 70.7 | 3.85 Belmont 64.4 3.39 80 52 70.6 2.60 
Geneva 73.9 | 1.41 Carlin*'......... cov 1.19 
Genoa (near) 71.0) 239 Carson City 68.4 0.22 60! 81.9! 3.99 
ring .. 72.7) 0.54 | 1.27 Clouderoft 40 56.0) 3.69 
Gothen burg 70.8) 5.10 102 38 | 68.2 0.95 90 46 69.6 1.47 
Grand Island a 6.88 92 39 | 66.2 2.58 Eagle Rock Ranch........ 86 48 66.9 3.15 
O50 99 30 | 65.5 3.40 87 50> 68.26 1,24 
2.16 96 36 | 66.0 3.09 | | 93 56 (74.6 | 2.70 
Guide 2.94 Fort Bayard.............. 91' 70.3) 4.42 
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- 
perature. Precipita- Temperature. Precipita- Temperature. 
(Fahrenheit. ) tion. (Fahrenheit. ) tion. (Fahrenheit. ) 
— 
z 
a 3 
Stations. -| 2. Stations. 2. Stations, 
& | a8 | : 
New Mexico—Cont'd. Ins. | Ins New York—Cont'd. | dns. | Ine. North Carolina—Cont'd. 
Fort Stanton 46 67. 2.92 85 43 66.2 1.63 97 | 53 | 77.5 
Fort 43 65.4) 2.01 ct M4 48 646 4.49 
Fort Wingate ...........- 66.6 5.65 83 52 68.8 10.60 96 | 77.2 
4370.0) 0.06 | &78 North Dakota. 
Gallinas Spring .. 54/749) 214 Plattsburg Barracks 9 | 37) 63.8) 4.73 92 33 | 62.5 
Las Vegas.........+-- 48 68.3 0.68 86 | 38 | 65.1 3.78 62.00) 
Lordsburg 1.12 | 48:683) &15 | Camd. .. 85 | 34 | 59.4 
Los Lumas..... 0 50 | 72.3 1.45 Churehs Ferry 89 36 61.4 | 
45 67.0) 1.80 Richmondville ........... 86 66.0) 4.20 | 90) 42 | 66.0 | 
Maxwell (near)... ....-. 45 | 66.6) 1.21 < 85 47 | 66.4 | 2.67 88 34 | 60.6) 
Mesilla Park ...........+- 58 | 77.4) 1.24 85) 45 65.5) 2.45 | Devils Lake.............- | 93 | 32 | 62.2 
Mountainair 45 | 67.0) 2.45 5. 85 | 102) 35 | 66.8 
42 | 62.5) 2.35 878) 46) 6e)....... | 95) 88 | 63.0 
56 | 75.9 | 0.83 Salisbury Mills...........| ..... 5. 52 88) 35 | 61.0 
San 55 | 78.3) 0.70 Saranac Lake ............ 81) 33° 61.8) 3.19 40) 64.3) 
49 | 67.8 | 3.02 Saratoga Springs ......... 8 | 43 66.2) 5.37 96 37 | 65.6 | 
47 | 70.0} 1.30 Scaredale.................| 88] 60 67.8| 5.39 | 91 | 38 | 64.0 | 
68.0) 1.18 84| 56| 69.2) 7.51 | 98 | 44] 68.2 
61.4) 3.47 88, 46 | 66.4 1.79 odes 93 35 | 63.8 
58.6 | 3.90 Skanesteles 211 Glenullin .............. 41 | 66.0 
Southampton............. 82 50 | 68.6 | 6.17 Grafton ...... 42) 62. 7¢ 
3. 40 South Butler .............| 88!) 40 | 65.4¢) 2.27 Hamilton .... 86, 40) 61.4 
66.2 | 3.76 South Canisteo ..... ..| 86 37 | 64.2 | 3.80 Jamestown 97 «40 | 65.1 
dissects 3, 22 Southeast Reservoir 643 92, 387 | 64.0 
65.8) 3.17 South Kortright......... sa | 37) 63.4) 6.33 
4.24 South Schroon............ 81 | 385 62.2) 3.46 39 | 58.0 
Amsterdam 66.9) 3.24 86) 42) 66.2) 4.61 06 89) 41 61.4 
Appleton 4465.7) 2.34 Straits Corners ........... 91; 386 3.52 95 39 | 64.4 
Arcade 34") 64.3", 3.09 Ticonderoga ....... .... 2. 92 31 | 59.2 
. 48 69.2) 3.81 84 | 46 | 63.4) 2.62 92 34 | 62.2 
Atlante 37 | 65.2 3. 08 Wappinger Falls 89 46 | 68.4) 3.92 40 | 64.98 
Auburn | 67.6] 2.70 Watertown ............... 8 | 44/658) 3.16 94°| 65. 7¢| 
| 64.6) 2.26 93 35 | 67.0 | 3.31 40°) 62. 0f 
Baldwinsville 66.3) 2.15 8 | 45/ 63.9) 4.85 | Minnewaukon ........... 9 40 | 62.6) 
Ballston Lake | 66.0) 3.24 86 35 | 62.9 5.23 98 38 | 66.3 
ford 68.8 | 6,28 89 | 67.2 | 3.08 87 37 | 60.8 
Berlin | 65.8 | 3.23 Westfield 86 | 48 65.4) 254 | Napoleon................. 98 | 37 | 64.7 
Blue Mountain Lake detsee | . 86) 38 | 64.7) 3.75 63.4 
Bolivar 63.0) 4.61 3.24 65.5 
Bouck ville 644.3 4.79 orth Carolina, 63.0 
Boyds Corners 5.16 spews 90 52 | 71. 5.51 | 60.7 
rock port 67.4) 3.22 92'| 47 | 72.5) 5.13 60. 2 
Cape Vineent.. 42 65.0) 3.70 conse 3. 67 65, 2 
rmel 50 | 67.0 6. 50 9. 16 60.9 
Carvers Falls 43 | 65.8) 2.93 Eagletown ............... 91 56 75.0)| 7.33 61.0 
Chatham 43 68.5) 3.90 89 #456) 75.4) 5.33 62. 
Chazy 42/ 65.2| 3.44 Fayetteville. ............. 9 | 65/767) |] 
Cooperstown ....... 41 | 63.4) 4.55 89 50/74) 7.51 | 84) 40 | 61.3 
an 40 66.4) 4.50 9% | 57 | 77.3) 7.32 88 42 | 65.4 
Cutchogue 52 | 69.3 | 3.99 | 87 40 61.8 
Dekalb Junction ......... 41 64.7) 321 Greensboro .............. 91) 883 75.0) 4.26 91 | 59.4 
66.1) 3.24 95) 76.0) 7.74 Amesville................ | 9 | 42) 
Elmira ..... | 68.6) 3.61 | Horse Cove............... 85 54 | 68.8 | 11.30 
62.4 3.83 | Hot Springs.............. 87 | 6&4/ 72.8 )...... | 88 47 68.0 
Fayetteville ............. 67.2 | 2.51 86° 434) 67.2") 4. 654 Bellefontaine. ............ 87 47 | 67.6 
Fort Plain......... | 68.8) 3.66 d 98 782) 3.58 Benton Ridge ............ 8S 45 | 68.0 
Franklinville ............ 63.1 2.30 89 6477.0) 5.52 Bowling Green... ........ 42 | 67.2 
Gabriels. 59.6 | 3.85 91 48 | 75.8) 7.12 Bucyrus 88 44 | 66.7 
Gansevoort 9 | 75.0) 3.07 Cadiz .... 90 47 | 68.8 
Glens .. | 65.7) 4.06 0s Cambridge 92 42 | 69.2 
Gloversville | 64.8) 4.67 77 40 | 63.6) 5.63 Camp Dennison .......... 97 46 | 73.0 
Greenwich .......... | 66.3) 3.31 9% 65 74.6) 431 89 | 41 | 67.0 
Griffin Corners ........... | 62.0) 4.77 9% 56) 76.8) 3.00 86 45 | 66.0 
Haskinville .............. 3. 00 97| 5O0|77.6| 7.61 92) 47 | 70.7 
| 67.3 | 2.17 95 54 | 75.6 | 11.89 94> | 70. Ge 
| 63.9 | 2.02 Morganton ............... 93 49 | 74.0) 7.03 | 49 | 72.4 
Indian Lake. ............ 60.7 | 4.08 92") 51>) 74.2t) 4.92 92 50 | 72.4 
Ithaca. ......... | 65.8) 2.20 7.06 Cleveland a............... 88 49 | 66.7 
Jamestown | 64.8) 2.75 ch she 849 Cleveland 89 49 | 66.6 
Jetfersonville............. | 64.8) 4.65 98 | 54 78. 3.94 91 47 | 69.8 | 
Keene Valley ............ 62.4) 2.83 60 78.0) 9.30 43 | 71.0 
Lake George ............. 67.4 5.24 6.10 
cons cone dhe co 4.70 89 48 | 70. 5. 48 45 | 71.6 
Le Roy......... 4 65.6) 2.50 9 | 54/765) 5.52 43 | 67.9 
42° 2.45 95 53 «77. 10. 84 42 | 67.8 
Littlefalls, City Res....... 4465.3) 4.15 96| 762}...... 47 | 69.6 
Lockport....... 47 66.1) 3.08 4.83 44 | 65.6 
Lowville....... 35) 63.3 3.08 92 52,744) 6.58 45 | 69.4 
45 | 69.4) 1.85 90 5571.6) 462 89 46 | 69.2 
49 | 4.92 Scotland Neck............ 93 76.8) 5.33 Garrettsville ............. | 88) 644 
Mohonk Lake ............ 65.4) 7.90 101 55 | 79.8 | 4.82 | 92 43 | 68.7 | 
....... 40 | 64.9) 3.41 Settle 91 75.0) 5.15 89) 44) 68.1 
Mount Ettrick ... ....... 45° 64.4" 5.84 95 57 76.6 5.06 48 73.5 
Soapstone Mount........ 93 50 71.6) 8.00 |} 89; 61 71.8 
New Lisbon.............. 36) 61.5) 4.41 | Southern Pinesa......... 98 «BB | 78.4 | 10.36 | 38 | 648 
Number Four............ 87 | 60.5 5.00 91 59 | 78.8 | 11.20 92; 45 | 69.8 
41 | 65.5 | 2.98 || Statesville... 54/742) 6.60 Hanging Rock............ | 73.8 
98 56 | 78.4) 5.28 | 40 | 67.6 
42 66.7 | 7.18 99 52 78.3) 6.07 39 | 64.2 
Oswegatchie ............. 38 64.0! 7.09 Waynesville ............. 53/70.7! 3.12 85) 66.2 


snow. 


= 


Precipita- 
tion, 
| 
3 
| 
sc eo 
as 
& 3 
|e 
Ins. | Ins, 
4.12 
4. 26 
9. 34 
1,12 
1, 26 
0. 53 
1,79 
5. 37 
3.35 
1. 93 
1. 92 
1. 82 
| 2. 68 
1.32 
3. 39 
0.42 
0. 63 
0. 69 
0.75 
1, 42 
0. 67 
1.59 
1.75 
3. 07 
0.45 
0. 67 
0. 69 
3.40 
3.29 
0. 40 
1.10 
1.19 
1.18 
0.67 
0. 20 
1. 
1.73 
3. 65 
1, 80 
0. 40 
1,21 
2.15 
2. 95 
1.57 
0.71 
1.74 
3. 08 
0. 30 
0.14 
2. 79 
0.72 
3.11 
3. 08 
0.74 
2.72 


Aveusr, 1904. 


Temperature. Temperature. 
(Fahrenheit. ) (Fahrenheit. ) 
— 
| 
3 a 
Stations. | te 
Ohio— Cont'd. Ins. | Ins. 
89 42 «66.1 4. 08 69.8 
9 | 736) 1.99 60.6 
48 69.2/ 1.33 | 66.0 
42 «66.4 1. 83 | | 56.4 
90 4 68.5) 3.06 | Be | 64.0 
91 4° 69.3) 3.08 67.6 
90 41 | 69.2 1, 60 | 66.9 
43 | 70.2.) 2.04 
88 | 41 | 66.8) 3.70 
91| 42 67.2) 3.97 69.6 
88) 67.0) 4.02 66.4 
85 45 | 67.7 68. 8 
90 43 68.0 | 3.32 63.6 
New Bremen............. 95 43 | 66.8 
New Richmond .......... 51 | 74.6) 1.46 60.9 
New Waterford .......... 42 | 65.8) 3.53 64.8 
North Lewisburg 91 46 68.6 | 2.45 65. 9 
North Royalton .......... 87 47 | 65.8) 2.91 56.8 
. 88 44 67.2 3. 76 67.0 
Ohio State University ....| 91 45 | 68.2) 3.54 | 55.8 
Orangeville 90 38 | 65.0 | 4.07 Government Camp 58.8 
90 44 | 69.2 70.6 
Pataskala ..............-. 90 43° «68.4 | 64.5 
Plattsburg 91 47 «69.6 69.6 
93 48 71.4 76. 6 
Portsmouth b............- 90 65.8 
Rittman 40 (66.6 | 69.2 
Rocky ridge 45 | 68.9 
Shenandoah 43 | 65.6 
Sidney 44 | 70.0 McKenzie Bridge 
Somerset.. 48 | 71.2 
urman 49 73.4 
48 | 67.5 | 
Upper Sandusky 45 | 68.6/ 2.55; Nehalem................. 
Urbana 46 | 69.5 
Wauseon 42 | 66.7 | 2.97) 70.8 
Waynesville 48 71.2) 3.03) 64.6 
Wellington............... 92 44 67.8 | 2.74 72.0 
90 42 66.7 | 2.03 60.8 
68. 0 
105 58 | 80.4) 3.34 72.4 
101 77.2) 1.58 77.2 
57¢| 78.2¢| 2.73 | 69.0 
55 | 78.0) 1.53) 65.4 
101 60 79.4 4.92 66.7 
105 57 | 78.5 | 2.78 70. 2 
108 58 | 78.8) 6.06 | 69.0 
104 56 | 79.2) 3.05 
102 62 | 81.3 2. 39 J 68.1) 
98| 56/|77.0| 5.31 | 
102 52 | 78.0 | 2.31 
95 60 | 77.6 pale 
100 53 | 76.7 1. 46 | 
106 58 | 79.4) 3.00 | 63. 
107 | 59 | 80.8) 2.75 
99 56 | 77.2) 5.54 | 68.0 
97 53 | 75.6 | 0.83 | | 71.0 
108 59 80.0) 3.07 62.8 
98 60 | 77.8) 3.15 eR 
104 60 81.5) 1.50 Davis Island Dam 
100 58 | 78.6) 3.79 68.1 
98 54 | 77.6 | 3.50 East Bloomsburg. 
96 58 | 77.5 | 4.55 East Mauch Chunk 69. 
Sac and Fox Agency ..... 69. 
SOIREE 96 59 | 77.4 7.42 66. 
112 58 | 81.3) 1.68 70. 
106 57 | 79.2| 3.60 Wests of cen 
Weatherford ........... ..| 108 69. 
96 57 | 77.2 | 7.58 | 70. 
Arline 93 36 | 63.2) 0.10 
103 76.3 T. 65. 
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| Total depth of 
snow. 


- 
° 


SSKEELSELESS 


x 


Georgetown ... 
Gillisonville ............. 
Greenville 
Green wood 
Heath Springs............ 
Little Mountain.......... 
St. Georges 
St. Matthews 
St. Stephens 


Stations. 


Pennsylvania— Cont'd. 
Herrs Island 
Huntingdon b............ 
Kennett Square.......... 


New Germantown 
Oil City 
Philadelphia ............. 
ot 
Saegerstown 
St. Marys 
| Seisholtzville 
Selinsgrove 
Shawmont 
smethport 
Somerset 

South Eaton 
| Springmount..... 


State College 


Uniontown............... 


West Newton ............ 
Wilkesburre.............. 
Williamsport............. 
Rhode Island. 


Minimum. 


2° | Maximum, 


BBSB: 


Sz: 3 
o: 


225 


nn 


22 
wo 


aD 


ov 


389 


Precipita- 
tion. 
«a 
. 
| oe 
| 33 
ea 7 
a 
a 
Ins. | Ins 
8. 64 
3.00 
3.09 
4. 38 
3. 45 
3. 67 
3. 93 
2. 66 
6, 92 
4. 96 
2.68 | « 
5. 56 
4. 80 
3. 76 
4.09 
3. 
2. 
3. 


5. 58 


z= 


a 


04 | 
TABLE II.—Climatological record of voluntary and other cooperating observers—Continued. 
» Precipita- | | Temperature. | 
tion. (Fahrenheit.) 
4 | 
=| ae 
& | | = 
a | | | 
Ins. | Ins. | 
45 71.5 
0. 95 41 | 0 
; 0. 33 39 | 0 
0, 23 414 
0, 20 45 2 
0.15 
Lawrenceville 90 | 36 
0.31 | 42 
| 45 
T. 43 | 
0.11 | 44 
0. 06 
0. 52 oven 
0. 27 45 | 68.6 
0. 08 43 | 69.0) 
43 68.1 8. 37 
40 67.0 535 
| Montrose 8S 40 64.6 5,40 
68.0 4.45 
55 73.5 6.59 
| | 34/626 3.58 
69.6 7.67 
45| 724) 7.51 
| 37 | 64.0 8. 52 
38 | 64.0 2.87 
| 
44/ 71.0 2.53 
«6.35 
| 38 a 6. 66 
36 | 64.4 2.36 
42 | 67.6 3.40 
17 
0. 21 43 | 66.9 1.74 
0.10 | 40} 66.0) 4.32 
4 3. 61 
20 39 3. 07 
25 Wellsboro 90 41 Jenene 
70 | 6 5. 92 
44 
| 45 | | 
Bristol . ..| 50 | 
| 8 45 
Providence a.............| 88 53 
| Providence ............. M4 50 
South Carolina, 
| 56 
| Anderson ...... 97 57 
97 567 
61/7 
Bennettsville 97 55 | 7 
98 58 | 7 
Clarks Hill............... 9 | 61| | 
Clemson Collegé.......... 98 57 | 
| 99 56 5 
57 
|| Gaffney 95 56 
i} 61 
| 61 
1 | 
56 1 
62 1 
57 | 
| | | 
| 62 
59 | 
| 59 
4.11 96 


(Fahrenheit. ) 


Maximum. 
Minimum. 


South Carolina—Cont’ 


Winthrop College ........ 


Clear Lake 


Grand River School ...... 
ood 


On-the-Trees Camp 
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TABLE II.—Climatological record of voluntary and other cooperating observera—Continued. 


Temperature. | Precipita- 
tion. 
| 
| 
| 78 
74.8) 9! | 
78.4) 5.65) Greeneville 
11.90 | | Halls Hill 
| 77 9. 64 | | Harriman 
76.9 | 11.79 | | Hohenwald 
77.4) 9.18} | [ron City 
77.2) 8.68 | Isabella 
73.0) 8.30 | Johnsonville 
| 77.6 | 6.538 || Jonesboro 
| 75.6 > 10.46 | Kenton 
(77.0) 4.96 Lafayette 
76.2 10.99 | Leadvale ... 
78.1) 7.53 Lebanon 
77.0 | 11.30 
| | Loudon 
66.3} 3.98 | Lynnville 
72.2) 2.48 | MeMinnville 
70.2 | 244 | Maryville 
171.2] 2.10 Milan 
| 66.6) 2.45 | Monterey 
| 65.2 | 0.93 Newport 
| 68.0) 2.00 | 
72.2) 0.15 | 
| | 1.85 | || Rogersville. ...... 
73.8 1.65 | | b 
| 70.8 | 2. 95 Savannah 
| 65. 4 | 1. 16 | | Sewanee 
| 66.4) 2,99 i Silverlake 
66.8 1.46 | Springdale 
64 Springville 
70.4) 2.45 | Tazewell 
70.1 | 1.88 
OSI 
| 67.2) 1.90 | 
65.5 | 2.12 || Tullahoma 
683) 415) | Walling 
| 70.6) 2.35 Waynesboro 
70.9 | 0.97) | Wildersville 
69.0 1.48 
72.2) 1.94 
66.8) 1.60 
74) 1.48 Arthur 
72.5 | 1.05 | 
| 68.8 | 2.87 | Ballinger 
|} 1.33 || Beaumont 
| 66.1 | 2.97 | Bigspring 
63.2 1.50 B 
69.8") 2.28 
| 67.8 | 2.66 | Bonham 
172.0) 1.91 | Bo 
| 2.37 _ 
67.4 2.35 
69.6 3.35 reoham 
| 66.2) 3.42 | Brighton 
68.8 1.89 || Brownwood 
71.8 ‘Be Burnet. 
70.2 1. 66 
69.2) 1.65 
| 66.0 0.83 | Clarendon 
67.4 1.72 | Claytonville 
‘| 0.51 | Coleman 
' 68.8 1. 62 | College Station 
64.0 4.70 Colorado 
| 66.2 2. 85 
| 70.2 | 0.93 | Columbus 
69.2 | 5.37 | Comanche 
| 71.4) || Comstock 
64.3 | 2.27 Corsicana 
68.2 2. 26 Crockett 
1.72 
2.30 
1. 52 i} 
| 2.67 | 
76.5 | 7.25 
| &27 
77.2) 1.98 | Fort Brown 
| 73.0) 3.09 | Fort Clark 
| 77.9) 2.03 | Fort Davis 
| 75,1 1. 66 | I Fort McIntosh 
77.5 2. 09 | | Fort Rin 
77.2) 3.50} | Fort Stoc 
secee 2. 36 | | Fredericksburg 
Gael | 
78.8) 3.05) | Gatesville 
5. 46 | Graham 
78.2) 1.28 | Grapevine 
77.0°| 228 Hale Center........... 
78.0) 2.35 Hallettsville 
77.6 | 2.38 Haskell ..... 
74.0) 4.75 | Hearne 
|} 71.8) 4.36 Hempstead 
76.6 | 2.52 
76.0) 2.25 Hillsboro 


_ 


| 
| 
| 


Gaineaville............... 


| 
J 
| 


Temperature. 
(Fahrenheit. ) 

s 
& 
| 
= | 
52 | 73.4 
56 75.0 
49° 74.6 
57 | 77.5 
58 | 74.4 
49 | 76.8 
57 | 78.6 
50 | 72.4 
50 | 76.6 
52 | 76.4 

55 | 77.8 | 
56 | 79.2 | 
60 | 75.7 | 
57 | 75.8 | 
59 | 75.8 | 
53 | 76.9 | 
56 | 73.3 | 
56 | 74.7 
59 | 77.0 
58 | 79.4 
52 | 74.0 
49 | 72.8 
60 | 80.2 
56 | 73.2 
48 | 68.0 
51 | 74.8 
47 | 77.0 
59 | 76.3 
55 | 72.0 
53 | 77.6 
58 | 76.2 
54 | 77.2 
56 | 75.6 
58 | 76.2 
60 | 82.5 
68 | 82.9 
64 | 82.2 
69 | 82.8 
62 | 51.0 
60 | 79.4 
61 | 76.6 
52°) 81.4! 
63 | 82.3 | 
64 | 79.6 
67 | 80.2 
69 82.1 
64 | 84.8. 
61 | 81.0) 
54 | 76. 0¢ 
59 | 80.8 | 
66 | 81.4 
59 | 80.7 
65 | 81.2 
66 | 82.0: 
61 | 82.4 
65 | 79.4 
81. 5* 
68 | 83.6 
66 | 83.0 
62 | 79.6 
69 | 82.8 
63 | 82.2 
59 | 81.2 
64 79.2 
68 82.0 
69 | 81.3 
64 | 81.8 
67 | 83.0 
70 | 84.0 
53 | 73.4 
70 | $6.3 
69 84.8 
78. ve 
81. 
63 | 81.2 
52 | 83.8 
66 83.0 
63 | 83.0 
61 | 76.3 
67 | 81.6 
64 82.8 
61 | 81.8 
64 | 81.7 


and melted 


snow. 
Total depth of 
snow. 


° | Mean 
| Bas 


> 


~ 


SRRRABSER 


= 


Knickerbocker........... 


Nacogdoches ............. 
New Braunfels ........... 


Riverside ...... 
Rockisland .. 
Rockland .......... 


Sulphur Springs. ......... 


Bluecreek ................ 


Experiment Fa 
Farmington . 
Fillmore. .... 


Meadowville 


M 
Monticello ............... 


avaust, 1904 


Temperature. | Precipita- 
(Fahrenheit.) | tion. 
la 
| 
| | | 
B | oe 
| g | 
s Se s 
a a | & 
nll | 
Ins. Ins. 
100 
96 3 | 
101 6 
102 9 
6 
2 


° 
65 
68 
63 
61 
55 
100 60 
65 
56 
55 
60 
60 


mes 
Nw 
N 


| 2.85 
| 3.10 | 
82.0} 2.28 | 
80.8 | 
82.3 03 
82.0 98 
8.2 | 2.07 | 
of 0.50) 
76.6 | 218) 
81.2] 3.56 
81.2] 1.35 
2. 40 | 
104, 60 | 822) 2.85 
69) 0.87 | 
9 | 65 80.8 221 | 
94) 68 80.8 |) 
104 60 | 80.2) 260) 
9 65 80.2) 2.60) 
9 79.3) 268) 
102 60 | 84.8) 0.19, 
99 «6381.6 | «0.00 
97 | 62) 81.2) 4.25 
9 60/811) 0.81 
61 825) O74 
98 | 55| 3.88 
95 | 79.7) 2.39 
9 | 59 80.4) 3.43 
96 65 80.2) 4.57 
99) 66 | 4.26 
101| 63/ 81.4] 470 
98| 55 | 749) 3.07 
100-614 82.0) 0.40 
102, 61 820) 3.44 
| 66 822) 217) 
66 | 84.2 | 1.06 | 
61 | 82.4) 1.17) 
| 65 83.0} 1.04 | 
100 63 | 82.0) 4.37 
| 
1. 62 
66.6¢| 1.13 
34 | 67.9) 0.56 
QE 
69.4) 0.54 
99 | 64.4) 0.35 
103 | 52 | 78.5 | 0.18 
43/ 77.7) 0.46 
78| 0.95 
98| 29 70.1) 0.20 
83 | 34/ 60.2| 0.93 
90 | 47 | 69.0) 2.58 
46 | 77.8 |....... 
93| 36) 70.2) 0.58 
103) 41 75.0) 1.13 
9 | 86) 70.3) 0.66 
96 | 47 71.6) 0.83 
98 | 38) 69.9] 0.95 | 
98 | 42/726] 1.28} 
39) 71.9] 2.02} 
102| 99/762) 0.72) 
92| 27 | 64.8) 0.88 | 
93} 25 | 64.9) 1.39 | 
104 60 82.0) 1.06) 
94| 26 66.2) 091 
92*| 68.2%) 1.40 
99 | 34 70.8) 0.00 
44/ 65.4) 2.95 
69.6) 1.24 
93°| 68.7*| 0.37 
89 | 65.6) 2.10 
88 | 63.4) 0.55 
0.91 
101| 41 77.0} 0.97 
86| 64.3) 3.91 
911 291642! 1.27 


390 
| Precipita- 
tion. 
Stations. Stations. 
| | 
Santuck } | Houde 
Smiths Mills Huntsville ..............- 
Society Hill ..............! 
Spartanburg ............. | Jefferson 
Statesburg 
Summerville ............. 
Walterboro. ............. | 
‘ 
se § | Mount Blanco.......... 
Canton 
Centerville 
Chamberlain .............| If Paris... 
DeSmet .. f | Port Lavaes. 
| 
Fort Meade 9 
Ganovalley ..............| 10 
| Santa Gertrudes Ranch .. 
| 16 
10 
10 
Menno | Weatherford ............. 
Wichita Falls ........... 
Utah. 
- - 9 Blackrock................ H 
Redée | Blacksmith Fork ........ 
Andersonville .......... 91 
_ Fort Duchesne ........... 
BOOM. | FriscO 
Government Creek ....... . Wi 
Clarksville 96 | Be 
Ble 
Dyersbiiy 88 | Ce 
Elizabethton ............. 90 Cle 
Cle 
| Col 
& 
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TABLE II.—Climatological record of voluntary and other cooperating observers—Continued. 


| Temperature. 
| (Fahrenheit. ) 
| 
a | a 
Utah—Cont’d. 
Mount Nebo ..........-.. 95 
Mount Pleasant .......... 95 | 
93, 
Panquitch 
97 
91 | 
Plateau 
Promontory *! 
Ranch....... 
Richfield 
Rock well 
St. George 
Salt Air 93 | 
Soldier Summit .......... | 
Terrace 
Thistle 
Tooele 
Tropic 
Uta 
Wellington 
Wood 
Burlington .............. | 84) 
| 85 
lsea . | 82 
Chittenden. 
87h 
| 80 
Enosburg Falls........... S4 
Jacksonville ............. 87 
Manchester .............. 83 
Morrieville............... 86 
87 
St. Johnsbury............ 88 
| 82 
| 90} 
Virginia. 
95 | 
Barboursville ............ | 89 
Bigstone Gap............. 86 
Blacksburg............... | 86 | 
Burkes Garden........... | 
@ 
Charlottesville ........... 
90 
Dale Enterprise .......... 91 
Grahams Forge . 
2 
Hot Springs............. | 
Lexington .. ......... 93 | 
Lincoln 95 


9 
80 | 
cases 
Spottsville | 51 
Staunton ................. 47 
Stephens City ............ | 96 | 
Wilkerson................ | 94} 
| 95 | 
Wytheville ............. 90 
Washington 
Aberdee — | 82 
Anacrotes ................ 
Bellingham .............. | 7 
79 
Cedonia.................. | 102 
Clearbrook ............. 93 | 36 
Clearwater ............... 87 40 
Ge Elum................. 102 30 
100 «34 


snow. 
snow. 


and melted 
Maximum. 


~ depth of 


| Minimum, 


DAO 


| 


SER 


2 
= 


> 


= % 


no~ 


> 


Sprague 


Re 
SAAR 


Berkeley Springs......... 


Green Sulphur Springs. . . 


Temperature. 
(Fahrenheit. ) 


| 
| 
| 


New Cumberland 
New Martinsville 


Ss: 


= 
~ 


wees 
ss 


snow, 


Mean. 
Total depth of 


| 
| 
> 


> 


= 


= 


Ssssssss 


* a 
= 
= 


hitehall. 


A 1c 


Stations. 


West Virginia—Cont’d. 


Wheeling 


Williamson 


Appleton Marsh. . 


Chippewa Falls 
Cranberry Exp. Station... 


Darlington 
Dodgeville 


Eau Claire 


Fond du Lac 
Grand Rapids 
Grand River Locks. 
| Grantsburg 


Koepenick 


Mad 


Minocqua . 


Mount Horeb 


Neillsville 


Port Washington 
| Prairie du Chiena....... 
| Prairie du Chiendb........ 


Sheboygan 


Stevens Point ............ 


Tomahawk 


Valley Junction 
ot 


Washburn 
Watertown 
Waukesha 
Wausau . 


Mountain 


Moorcroft . 
Phillips 


| Pine 
| Rock Springs 
| South "ass 


Maximum, 
Minimum. 


SERES 


Temperature. 
(Fahrenheit. ) 


| 
| 


snow, 
snow. 


Mean. 
| Total depth of 


~ 
= 


to! 


DOH 


= 


a 


_= 


& 


a 


2S 


> 


AD 


391 
Precipita- | * tion, 
Precipita- | | tion. 
tion, | 
| 
| 
| 
1] Conconully 3 | Wisconsin, 85 | 34/640] 2.23. 
0.07 Coupeville ...............) 101 | 35 39 | 63 0 3.74. 
4) 0.55 2 | 42 65.7) 1.08 | 
| 3.62 | East Sound 96 | 36 | | 45 | 3.74 | 
1.97 | Ellensburg............ --| | a ) || Beloit sles 1.95 | 
| 1. 3t | 105 | 36 | 89 | 41 67 4.72 | 
0.0 | Grandmound | Brodhead 1.63 | 
0. 378 36 | 63. 0.21 aa | | 
1 46 | | 105 | 74.0) 0.14 | 90) 26 | 
0.18 | 94 41% 65.98) 0,22 | 90 34 | 67 3. 10 | 
Mount 188 | 0.10 35 | 62 4.90 | 
| || | 30 | 0.63 | | 1.66 
0. 20 76| 45 59. | 0.49 88 | 35 | 60 8. | 
0. 46 99 | 40 63. 89 | | 
0. 55 104] 42] 71. 87 | 37 | 64 2.01 | 
2. 69 | 391 70. T. 2.04 
O84) | 45| be. 0.70 | 64 3. 68 | 
2. 56 |, Republic 100) 0.00 | 
| 476 Bitaville (near) ..........| “op | oT. | | 3.02 | 
| 4.93 85 | 40 59. 0. 33 | 49| 66M) 3.20 
41.95 | 58 0.41 | 43 | 62.8 2, 22 
5. 42 Silvana .... 85) 40) 62. 16 Manitowoc ...............| 85 | | 134 
4.22 | || Snohomish ............... 86 | > a 20 Meadow Valley | 35 | 644 3.90 | 
+4 43 | 69. 9B] 96 | 66.3 | 4. 69 
OB 9 | 55 B55 | 124 
3.48 | - New London 90 | 37 
4.56 | 89 | 15 85 37 | 62.0 354 
Vancouver .......... 13 Osceola... $6 | 44 | 67.3! 1.43) 
0.98 | $3 | os. 14 $5 | 39 | 61.0) 3.84 
“ | West Virginia. 4s | 73.6 | 06 “37131 43 
9,27 ye 8 73. 72 
2. 24 | | 85| 47 | 69. 4 
5.18 | Burlingt 90 | 44 («69.8 | 87 37 
7) 3. 20 96 74 | 90 | 
56/750) 3 4 | 55 | 72. 65 | 80 4 
| 2.62 | 88 45 | on 21 34 
74.0) 26 an 91 || Fort Laramie ............| 100 | 3 
; 39 | 69.6 | | | 82| 33 | 
eed Mannin OL] 45 | 69.6 91 | 35 
| | aims | | 
72.4 ees 87| 31 
2 | 97 | 47 | 73.2 | SB 35 
} 15.0 | 93 | 50 | 70.3 | 27 
| 84 | | Lolabama Ranch......... 85 | 
59. 2 lesb 287 | 89 34 
62.9 | | 8/725) 272 | 
71.3 89/674 | 293 | 
60. | 86 46 | 67.2 99 | | 
Westou OL) 44 | 77.2 | 


892 
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TABLE II.— Climatological record of voluntary and other cooperating observers. Late reports for July—Continued. 


Avavusr, 1904 


of 


pth 


Wi —Cont’d. 

Park H.) | 
Yellowstone Pk.( Foun'n) 
Yellowstone Pk. (Lake) 
Yellowstone Park( Norris) 
Yellowstone Pk. (U. Ba’n), 


| 
Canovanas 


Hacienda Josefa..........) .... 


Juana Diaz . 
La Carmelita............. 
uf 


Mayagues........ ....... | 


| Total de 


Chestochena 
Coal Harbor 


| Killisnoo 
Mine Harbor. .........../ 
Nushagak 


z 


Alaska, 


Copper Center 
Fort Gibbon 
Fort Liscum 
Fort Yukon 


San Miguel Island 
Colorado. 
Rio Blanco 


| Washington. 
| Waterville 


ute reports for July, 


New Hampshire. 


North Carolina. 


Nicaragua, CA. 
Nandaine 


Temperature. Precipita- 
(Fahrenheit. ) tion. 
~ 
a 
| oF 
as =8 
aigig |2 
2 
1904. 
| Ins. Ins. 
41 | 60.4 |....... 
39 | 50.3) 4.22 
34 59.1 2. 80 
$2 | 52.7) 1.80 
50 | 65.3) 1.95 
3848.8 5.61 
40 | 61.7 | 1.67 
49.7) 
27 | 51.7/| 2.23 
88 51.1) 4.60 
87 | 47.6 | 3.79 | 
39 53.1 2.47 
34 51.2) 1.05 | 
| 1.58 
42/524 1.36 
48 | 73.3) 0.00) 
51 59.8 
68 | 79.8 8.09 


40 | 68.2 ....... 
| 
41 67.4) 


65 | 76.6 12.91 
66 79.5 | 19.82 


74 | 80.7 | 10.69 | 


EXPLANATION OF SIGNS. 


* Extremes of temperature from observed readings of dry 
thermometer. 

A numeral following the name of astation indicates the 
hours of observation Sem which the mean temperature was 
obtained, thus: 

1Mean of 7a. m.+2p.m.+9p.m.+9p. m. + 4 

2 Mean of 8 a. m. + 8 p. m. 

Mean of 7 a. m. +7 

4Mean of 6 a. m. + 6 

5Mean of 7a m. + 2p. 

® Mean of readings at various hours reduced to true daily 
mean by special tables, 

The absence of a numeral indicates that the mean tem- 
perature has been obtained from daily readings of the maxi- 
mum and minimum thermometers, 

An italic letter following the name of a station, as “ Liy- 
ingston a,” “ Livingston 6,’* indicates that two or more ob- 
servers, as the case may be, are reporting from the same 
station. A small roman letter following the name ofa 
station, or in figure columns, indicates the number of days 
es from the record; for instance, ‘*®’’ denotes 14 days 
missing. 

No aote is made of breaks in the continuity of tempera- 
ture records when the same do not exceed two days. All 
known breaks of whatever duration, in the precipitation 
record receive appropriate notice. 


CORRECTIONS, 


= 
pone 


February, 1904, Minnesota, Milan, make mean tempera- 
ture 3.6° instead of 3.4°. 

June, 1904, Colorado, Breckenridge, make precipitation 
2.42 instead of 2.43. 

July, 1904, Mississippi, Hernando, make precipitation 
7.19 instead of 7.15. 

Under late reports for June, 1904, page 344, Kansas, make 
Crates Center read Yates Center. 

Nore. —The following change has been made in name of 
station: Nebraska, Spragg changed to Duff and moved 2} 
miies east of Spragg. 


! 


Temperature. Precipita- 
. (Fahrenheit. ) tion. 
Stations. i. Stations. 
ime | 
| 
24* 55. OF | 
86) 24 | 85.3) 1.54 | 
1.17 
Porto Rico. | 
9) 
Ket hemstock............| 
Wood Island .............| 
91 California, 
88 | 
aS Tilinois. 
90 | | Effingham................) 89° 72.5¢ 5.50 
las Marias...............| @ | | Bloonjpgdale | 98 4169.7 2.25 
| 
| | | Littleton . 48° 66.2 3.13. 
| @] @elme| an 
San Lorenzo..............| 9} | Ohio. 
Santa Isabel .............| 9 Oregon. 
98 
Mexico. | Mezico. | 
Leon de Aldamas......... 53 | 67 Coatzacoaleos .. ..... SO 
New Brunswick. | | 
@ 


Aveust, 1904. MONTHLY WEATHER REVIEW. 
TABLE III.—Resultant winds from observations at 8 a. m. and 8 p. m., daily » during the month of August, 1904. — 
Component direction from— Resultant. | ° Component direction from— Resultant. 
on ra- | on| Dura- 
N. iz 8. | E. | w — | | 8. | E. | W. | “from— | tion. 
| | 
New England. | Hours. Hours. Hours. Hours. ° | Hours. pper Mississippi Valley. Hours. | Hours. | Hours, | Hours. ° Hours. 
M@..... 14) 30 4 s. 57 w 30 | 6 13 8 s. 16 w. 7 
Portland, Me... | 31 7 s. 42 w. | | 14 22 15 25; s. 51 w. 13 
os 10 | 10 1 || La Crosse, 8 17 3 5] s. 13 w. 
13 | 41 13] s. 18 29 | Davenport, Iowa ......... 19 24 14 20) s. 50 w. 8 
Boston, 10 | 24 | il | 25 | s. 45 20 | Des Moines, Iowa 15 23 15 22; 41 w. 11 
Nantucket, 31 | 17 13] s. 45 6 | Dubuque 21 22 12 23 | s. 85 w. ll 
Block Island, R. I 13 29 | 12 24] 8. 37 w. 20 | 20 21 18 8. 72 w. 3 
N 2 15 9 86 19 13 15| n. 16 w. 7 
New Haven, Conn .................... 21 25 12 17| s. 51 w. 6/8 17 23 18 18] 6 
Middle Atlantic States. | 9 8 12 9| n. 72 e. 3 
18 33 7 13] 8s. 22 16 | St. Louis, 14 21 21 13| s. 49 e. 11 
Binghamton ere 12 3 15 10; n. 29 e. | 10 Missouri Valley. 
New York, 12 25 15 20/ s. 14 || Columbia, Mo. 11 12] s. 53 w. 5 
Marrisburg, 16 18 18 19 | s. 27 w.| Kansas City Me 17 29 24 9| dl e. 19 
Philadelphia, Pa | 18 21 13 22; s. 72 w. 10 || Springfield, Mo il 31 23 11} s. 31 e. 23 
22 25 10 22| s. 76 w. 12 opeka, 8 15 7 s. 16 7 
Atlantic city, 15) 24 10 25; s. 59 w. | 14 32 17 s. 18 19 
| a7] & Omaba, | 17 27 16 10| s. 31 e. 12 
24 20 11) 17 | n. 56 w. | 7 || Valentine, Nebr 13 28 17 s 15 
Washington, 26 19 12 | 15| n. 23 w. | 8 || Sioux City, Towa f 9 12 10 s. 45 4 

6 17 | 13 3/ 8s 42 21 20 27 10 | n. 87 e. 17 
Lynchburg, Va... 17 21 19 s. 37 w. 20 23 25 s. 80 e. 17 
17 27 20 | 13 8. 35 12 || Yankton, 8. Dak. ........: 6 13 11 9] s. 16 e. 7 
19 25 16 19} 8. 27 w. | 7 Northern Slope. 

Wytheville, Va 13 9 35 | 8. 86 w. 24 11 17 24) n. 28 w. 15 
tlantic States. Miles City, Mont....................- 20 12 17 24| n. 41 w. il 
2 17 16| 27 2 || Helena, Mont 16 19 9 34| s. 83 w, 25 
Charlotte, N. © 16 20 | 18 | 21 s. 37 w.| Kalispell, Mont............ 9 12 16 36 | s. 81 w. 20 
ol 15 31| 6 w.| 23) Rapid City,S Dak................... 16 17 19 26| 82 w. 7 
| 25); s. 48w.| Cheyenne, Wyo ... 20 19 13 27| 86 w. 
Wilmington, N. C 12 | 24 | 10 32| s. 61 25 Lander, Wyo 19 20 9 24 8s. 86 w. 15 
Charleston, 5S. C 11 | 27 | 10 26 | s. 45 w. | 23 Yellowstone Park, 8 33 1 34] 8. 52 w. 41 
13; 19 2) 5w. 12 North Platte, Nebr .................. 8 34 17 4/8 7 e. 26 
August 13 | 21 12; s. 28 19 Middle Slope. 
10 | 27 | 10 26) s. 43 w. 20 26 6 20) 8s. 67 w. 15 
32 | 16 17; 3w. 21 14 21 23] n. 16 w. 7 

Florida Peninsula. Concordia, Kans ............ 10 37 9] 8. 24 e. 30 
Jupiter, Fla ..... 7 | 35 22 10| 8. 23 e. 35 22 5] s. 33 e. 32 
Key West, Fla 7 | 9 | 51 2] 8 e. 49 Wichita, Kans 11 32 25 8. 44 29 
Sand Key, Fla.t 1} 8 | 25 1| 25 Oklahoma, Okla 8 36 23 7| 30 32 
Tampa, Fi 13 | 17 40 34 

} 10 32 27 8s. 36 e, 27 
21 | 19 21] s. 22 w. 5 Amarillo, Tex 9 38 22 7] 2 e. 33 
4 11 | s. 82 w. 7 
Pensacola, Fla.+ 13 9 10; 8 w. 7 El Paso, 12 13 42 s. 88 e. 33 
Birmingham, Ala.f . 6 11 | ll s. 11 5 | Santa Fe, N. Mex 18 19 29 11| s. 8&7 e. 18 
Mobile, Ala ........- 20 21 | 12 19} 8. 8 w. 7» «Flagstaff, Ariz.... 26 15 11 25 n. 52 w. 18 
Mont Ala 13 | 31 19 8. 16 e. 19 Phoenix. Ariz .. 10 15 23 11 w, 5 
Meridi isa... 9 | 7 | 11 13) s. 45 w. 3 || Yuma, Ariz....... 9 28 19 23) s. 12 w. 19 
Vicksburg, Miss . 11 23 | 21 18/ s We. 12 || Independence, Cal................... 19 20 16 24) s. 83 w. s 
New Orleans, La 18 2) 6w. 14 iddle Plateau. 

Western Gulf States. 6 23 5 35 | s. 60 w. 34 
Shreveport, 11 | 25 14/| 8. 30 e, 22 Winnemucca, Nev.. 19 20 16 25] s. 84 w. 9 
Fort Smith, Ark 13 42 7/ 8 e. 35 | Modena, Utah. ...... 11 12 10 40 | s. 88 w. 30 
Little Rock, 15 | 27 | 18 8. 12 | Salt Lake City, Utah 24 15 19 18; 6 9 
Corpus Christi, Tex.. 1 41 36 2] s. 42 e. 52 Grand Junction, Colo................ 13 23 83 8. 67 e. 26 
Fort Worth, 5 | 38 23 Be. 37 | Northern Plateau. 

6 40 16 s 8 e. 34 | Baker City, Oreg........ 23 25 16 17| 8. 27 w. 2 
6 39 20 s 2. 35 Boise, Ida 17 16 12 82 | n. 87 w. 20 
San Antonio, | 6 33 39 1| s 54 47 || Lewiston, Idahot.................... 1 6 25 2| s. 78 e. 24 
3 20 12 11486 20 Pocatello, 5 20 30 16| s. 43 e. 20 

Ohio Valley and Tennessee. | Spokane, Wash . 14 23 15 23 | s. 42 w. 12 
Chattan 15 21 9 28 | 8. 72 w. 20 alla W ‘alla, Wash . 8 35 12 10 w. 28 
Knoxville, Tenn .................055. 17 25 | 15 22) s. 41 w. 11 North Coast Region. 

Memphis, EN isidsbsthetiesdancettin 19 25 10 19| 3. 56 w. 11 || North Head, Wash ............ ....- 38 11 5 28 n. 40 w. 36 
Nashville, Tenn 22 17 il 25 | n. 70 w. 15 | Port Crescent, Wash.*................ 11 0 0 26 | n. 67 w. 28 
Lexington, | 5 16 9 10; s. 5w. BS 22 18 8 29} n. 79 w. 21 
Louisville, Ky 25 19 6 23 | n. 71 w. 18 || Tacoma, 39 6 4 15 n. 18 w. 85 
13 8 3 14| n. 66 w. 12 Tatoosh Island, Wash.......... ..... 7 30 32] s. 46 w. 33 
Indianapol) 22 20 14 n. 76 w. 36 6 2 35) n. 48 w. 45 
Cincinnati, 22 15 23 19 | n. 30 e. 8 Roseburg, Oreg.. 38 3 18 35 
Columbus,’ Ohio . 21 21 21 14/ e. 7 || Mi Coast Region. 
Pittsburg, Pa..... 29 15 12 23) n. 28 w. cv 23 16 5 30| n. 74 w. 26 
WU 22 | 25 4 15| 18 w. 3 || Mount Tamalpais, Cal...............) 29 5 1 46) n. 62 w. 51 
| 19 12 38 | n. 76 w. } 15 32 25 4 23 
16 26 15 21) s. 31 w. 12 || San Francisco, Cal................... 0 12 0 56 | s. 78 w. 57 
14 24 11 24) s. 52 w. 16 Point Reyes Li on 19 2 0 22) n. 52 w. 28 
Rochester, N. Y 15 18 9 35) 83 w. 26 | Southeast Farallon 20 0 0 n. 48 w. 30 
28 7 28 | s. 51 w. 27 | South Pacific Coast Region. 

10 28 17 | s 3 e. 43 0 1 40 | n. 43 w. 58 
Cleveland, 17 25 22 | s. 45 e. 11 | Los Angel 4 17 4 45 | 8s. 73 w. 48 
Sandusky, 14 8 12| s. 34 w. 7 18 13 3 41 | n. 83 w. 38 
Toledo, | 13 20 15 s. 58 w. 13. San Luis Obie 30 8 5 32 n. 51 w. 85 
20 21 11 26) 86 w. 15 est 

Region. Basseterre, St. Kitts, W.I............ 18 3 53 0| 4 e. 55 
| 20 21 il 28; s. 87 w. 17. Bridgetown, Barbados............... 15 6 51 1}; na. Se. 51 
Eeoamaba, 22 20 23 | n. 82 w. 34 2 42 2] n. 51 51 
Grand Rapids, Mich. 18 23 14 s. 58 w. 9 || Colon, Panama, S. A. f............... 10 ll 6 
Houghton, Mich. 7 5 11 15| n. 63 w. 0 5 60 0| 85 e. 60 
Marquette, 15 22 9 s. 71 w. 21 | Turk, 3 1 28 0| n. 86 e, 28 
Port Huron, Mich .................... 20 24 “4 20} 8. 5g ¥. 7. Hamilton, Bermuda.................. 9 19 10 35) s. 68 w. 27 
Sault Ste. “Marie, 17 18 15 32) n. w. 18 Havana, cubat 0 0 31 e 31 
16 22 18 s. 34 w. 7 || Kingston, Jamaica................... 21 2 7 3w. 19 
Milwau Wis” 18 20 13 | 80 w. 11 Port of S 2 10 23 3/ s. 6 e. 22 

ween Bay, 13| 27 14 | 22| s.30w.| 16. Puerto Principe, Cuba..............- 21 1] 6&2 
21 16 30 | n. 54 17 Roseau, Dominica, W. I.t.. 7 6; 19 4| n. 8 15 
North Dakota, | San Juan, Porto Rico ................ 2 7 54 2) s. 8 e.| 52 
Moorhead, Minn | 20 2, Sle. Santiago de 48 4 18 6, 15 46 
Bismarck, N. Dak .. 2; 16| Sa mingo, Santo Domingo...... 61 0 2 n2e| 61 

N. Dak........ | 24 15 18 | 

* From observations at 8 p. m. only. + From observations at 8 a. m. only. 
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Block Island, 
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Henry, Va 
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TABLE V.—Accumulated amounts of precipitation for each 5 minutes, for storms in which the rate of fall equaled or exceeded 0.25 in any 5 minutes, or 0.75 


Avevust, 1904. 
N. Y.. 
Alpen 

Amarill 

Atlanta, 

Augusta, ¢ 
Saitimore, Md.... 
Binghamton, N. Y.. 
Birmingham, 
Bismare 

Cape 


Cairo, 


Cincinnati, Ohio......... 


Chicago, 


risti, Tex 
,lowa... 


Columbus, Ohio... .. 
rt 


Cleveland, Ohio.......... 
Columbia, Mo............ 
Columbia, 

Concord, N.H...... 
Corpus Ch 

Davenpo 

Denver, Colo...... 


. 

. 
. 


: 


:iidididdd 
: ddd 


aad 


R228 


ich 


Green Bay, Wis. 


Hannibal, 


h, Tex 
lis, Ind 
, Fla 
Tenn 
Wis.. 
Idaho. 
ton, Ky.. 


Grand Junctio 
Grand Rapids, 


Mich... 
Key West, Fia.. 


K 


neoln Nebr. 


po 


Jackson ville 


Indiana 


Do 


Des Moines, lowa. 
Fort Smith, Ark 


Detroit 
Evansville, Ind 
Fort Wort 
Galveston, 


Huron, 8. Dak 
Knoxville. 

La Crosse 
Lewiston 


Lexin 


“* 


Rock 
fi 
hburg, 


ee, Wis... 


ian, Miss... . 
Minneapolis, Minn 


Milwauk 


New Haven, Conn 


gages. 
| 
85 pon p.m.| 4:38 p.m.| 0,036.07 0:28" 0.50 | 0.81 0.93" 6 | 
8:25 9:00 p.m 8:29 p.m.| 8:39 p.m.) T. | 0.21 0.69 
3:4 9:00 3:59 p.m. 4:55 p.m.| 0.04 | 0.12 0.16 0.32 0.54 0.82 1.18 | 1.82 | 1.42 1.58 1.61 | 1.70 ...... 
8:03 p.m 7:27 p.m.| 7:55p.m.| T. | 0.27 | 0.82 | 0.42 | 0.56 | 0.83 | 1.02 
«4:45 p.n 3:29 p.m.) 3:50p.m.| | 0.19 | 0.50 0.74 | 0.84 | 0.88 
«45:55 p. 4:35 p.m./ 4:48 p.m.| 0.00 | 0.08 | 0.41 0.47 
2:00am.) 4:30 a.m. 1.14) 3:35 a.m. a.m. 0.39 0.15 0, 26 2 | 0. 52 0.63 0.72 ; 
6| &:45a.m.) 10:49 a.m./ 0.67) 10:25a.m.) 0.16 0.08 | 0,22 2 | | 
2) 5:20 a.m. 8:20a.m./ 5:23am. a.m. | T. | 0.14) 0.36 | 
20; DN. 7:35a.m.) 1. 3:54 a.m. | a. m. 0.21 7) O78 |. 
Charleston, 8. C........ 9:38 a.m. 08 0.30 0 
. 27; 1 12:58 p. m. . nll. 0.19 ¢ 0 © 
p.m, 
18-19 10:00 p.m 9:30 a.m.| 2.86 be 
6| 5:47p.m.) 6:43 p. 1.16 I 0 0 0 1.1 
4:06pm. 5:50 p.1 1.47 1. err ene 
25) 4:40p.m. 6:45 p. 1 0.98 0 0 0 0.7 1 
20 5:15 a.m. 8:15 p. 1, 92 0 0 
13 | 8:20 a.m. 9:20 a. 0.70 0. 0 | 
. | 845 p.m. 945 0.59 I 0. 0.55 |. see 
"| 38 4:57 6:25 p.t 74| 5 0.06 0.33 0.46 0.8 
746 pom.) 10:15 00 7:50 8:04 p.m. | 0.02 7 | @is7 | O64 
15 9:03 a. m. | 9:45 act 9:06 at 9:24 a.m. 0.01 | 0.24 58 | 0.77 | 0.81 
be 16 1:35 p.m.) 2:20 1:58 p.n 0.12 | 0.73 0.75 
200 «3:32 p.m.) 9:20 p.n 30 | 3:58 p.n 0. 25 42 | 0.56 | 0.59 
25 2:38 p.m. | 3:22 2:39 p. 3:00 p.m. | 0.25 5 0.42 | 0.40 |. = 
S4lam.| I3| 4:04 a. 4:27 a. in. | 0.08 | 0. 20 0.80 0.98.) 
2:18 p.m.) 3:30 p. nll 2:23 p. 2:45 p.m. 0.01 | 0.26 
8&9 1140 p.m.) 10:45 a. 1 11:42 p. 12:05a.m. T. | 0.18 5 0.68 cle 
18) 8:02pm.) 5:05 p.n 1 | 3:10p. 3:35p.m.| T. | 0.13 5 1.00 
15 3:00 a.m.) 7:20 a.n 5:28 a. 6:12 0.12 | 0.07 0.29 0.91 | ae 
19 4:36p.m.) 7:10 p.n | 5:29 p.m 6:00 p.m. | 0.11 | 0.09 1 0. 62 1 0.78 
21-22 | 8:06 p. m. 1 848 9:18p.m. 0.02 | 0.18 57 
| 1245 p.m.) 1 2.03 10:07 10:52p.m. 1.05 0.17 4 | 0.62 | 0.74 | 0.88 0.90 
26) 3:45 p.m. 1.43) 4:25 5:05p.m./ 0.20 0.06 | Gr | 0.66 | 0.74 0.79 | 0.82 | 0.85 
8 | 6:10 p.m. 1.54 6:26 p. 7:05 p.m. 0.01 0.19 
18| 2:25p.m.| § 2.10 3:16 p.m 4:16 p.m. 0.27 | 0.12 | 1 1.22 | 1.82 | 1.48 
8| 7:24pm.) { 1.00 7:25 p. 8:25 p.m.| T. 0.07 0.18 | (4 0.50 0.61 0.66 | 0.71 | 0.81 
19, DN. 1.95 12:51 a.m 2:02 a.m. 0.08 | 0.10 | 0.21 | ¢ 0.40 0.56 0.67 0.75 0.86 | 1.34. 
21) 5:10p.m,| 1 2.30 5:22 6:16p.m. 0.02 0.11 0.16) 1.50 | 1.64 
9| 10:30am.) 0.70 10:40 a. 10:55 a. 33 7 | 
| 12 1.53) 4:16a.m— 4:35 a.n 74 7 
‘ 14 074) 3:41 p.m 4:15 15 ( (m9 
F 15 0.67) 7:18am. 51 | ( | 
Littl Ark 2: 0 2:25 p. 29 | 0.60 0.65 
Loui 7:39 a. 22 0.37 | 0.43 0.49 0.54 0.65 | 0.70)... 1 
12:15 a. m. 1. 1: 1:20 a. m 16 | 0.29 0.35 06.48) 0.52 0.61 | 0.66 | 0.71 
m. 1. 20 5 0.30 0.35 0.41 O41 0.51 | 0.80) 1.01 
m. 1. m 1.04 1.21 1.31 1.41) 1.52) 1.59 
m. 1 n m 0.70 0.75 | 1.05 
m. 1. m | 0.39 | 0.41 | 0.48 | 076 | 1.01 | 
m. 1. n m 7 | 0.87 | 1.04 1,13 
m. mi 0.21 0.32! 0.55 | 0.67 0.71 0.75 0.77! 0.80 0.91! 1.15 1.47 
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TABLE V.—Accumulated amounts of precipitation for each 5 minutes, etc.—Continued. 
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Cal 


hio ..... 


Palestine, Tex..... 
W 
Do.. 
Colo . . 
Salt Lake City, Utah 


Do. 
Do 


North Head, Wash 
St. Paul, Minn...... 
San Antonio, Tex... 
San Diego, Cal....... 
San Francisco, 


Oklahoma, Okla... 


Pocatello, Idaho. 


Philadelphia, Pa.... 
Pittsburg, Pa.... 
Portland, Me.. 
Portland, Oreg 
Sandusky, 


New Haven, Conn. ...... 
New Orlean 

New York, 

Norfolk, Va....... 
Northfield, Vt.... 
Omaha, Nebr...... 
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Pueblo, 
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TaBue VI.—Data furnished by the 


Pressure, in inches. 


San Juan, Porto Rico ... 


+4+4444 4444 
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ig 
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Bermuda 
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| Vietori 
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| Dawson, 


tt 
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tan 
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Port 8 


. Total duration. 2% | Excessive rate. 2 | Depths of precipitation (in inches) during periods of time ing 
a 2 
| ad | ss | 
| = > eoca 5 10 || 20 25 30 35 40 6 50 60 
| | | | es 
| 1 3 3 4 6 6 _ | | 
20) «12:30am. 12:20p.m. 3.11 7:50a.m. 9:50am. 0.77 0.07 0.15 | 0.28 0.47 0.58 0.69 0.79 0.86 0.93 1.09 1.28 1.46 1.74 1,98 
25 7:50 p.m.| 10:45p.m.| 2.33 | 8:33p.m.| 9:20p.m.| 0.01 0.10 | 0.31 | 0.89 | 1.35) 1.64 | 1.84) 1.96 2.05 217 
1) 2:0ip.m.| 3:30pm. 1.66| 2:03pm. 2:53pm. T. 0.10 029/061 0.81 1.05 1.15 1.26 1.40 1.56 
S:l5am. 6:05 a.m. 0. .12 0.23 0.33 0.38 0.44 0.48 0. 
19-20 | 10:08 p.m.) 8:48 a. m. | 2.76 ; 6:600.m.|...... 068/075 | 116 | £42 | 1.49 | 1.62 | 1.72 
18-19 | 11:30 p. 6:00 a. nf 0.94 4:15 a.m. 0.06 0.14 
25 | 7:50 11:35 p. 0.96 7:55 p.m. 0.05 | 0.13 | | 23 0.24 0.27) 0.38 | 0.43 | 0.46 | 0.57 | 0.76 
7) 12:06 a.m 5:30 anf 2.11 | 2:04 a.m. 0.15 0.47 73 
25 | 12:08 a. 2:45 a. 1.33) 12:12 a.m. 0.21 06.46 (71 el 
30 10:45 a. 1:10 p. 1.53 11:13 a. m. 0.18 0.51 79 1.15 [ite 
7:20 p. ng 11:40 p.n 0. 97 | 8:53 p. m. 0.19 0.51 
5) 240 p.n 3:40 p. ng 0.80 | 2:40 p.m. 0.27 0.40 | | 
19 | 8:54 p. mi 10:30 p.m 1.03 | 8:54 0.42 0.66 4 
20; 2:58 a. 5:10 0.70 2:58 a.m. 0.11 0.20 86 3 0.50 | 0.60 0.65 
20-21) pom DN. 1. 34 | 9:15 p.m. 0.05 0.12 ho 
7) 6:20am.) 8450. 1,31 6:15 a. m. 1 0.56) 0.64 0.66 O71 O73 0.79 0.98 
4 10:12am.) 11:59 a. mi 0 0.05 0.27 0.63 0.77 
22] 2:35 pom.) 3:40 p.m 1 0.01 0.08 0.20 0.30 | 1.08 | 
9:52 p.m.) 4:40a.m. 1 | O96 | O97 |......)...... 
6:41 p.m. 8:20 p.m. 0, ence 
4:05 a.m.) 9:40 a.m.) 1. singe 60 che cess 
5:25 p.m.) 9:25 p.m.) 1, 
12:25 p.m.) 1:36 p.m.) 0. 
4:10 p.m.) &15 p.m.) 0. | AG? | O71 |......|...... 
4:00 p.m. 6:00 pm. | 1. 
1:05am.) DN. 73 | 1.82 a 
10:45 p.m. 12:50a.m. 0. .62 0.68 
DN. 9:10 a.m. | 1. 
3:40 p. m. 5:55 p.m. | 0. 
9:05 p. m. DN. 93 
6) 11:15am. 12:10p 0 0. 48 seek 
DO 140 pm. 2:50 p.m.) 1. 0.47 09 7 |. 
J 
33 | g 
| 
Stations. Stations. | | 
| 2 | | | 
Ins. a Ins. be Ins. Ins. |ins. 
29.99 4 52.1 3.45 40.73 
29. 96 0.10 
29. 95 1. 05 
29.97 4 0. 52 
29.96 4 0.41 
29.94 4 0. 75 
29.98 4 0. 85 
29.98 + 0. 60 | 
30. 02 1. 04 
29.98 4 0. 55 | 
29.91 — 0. 82 | 
30.00 + 0. 64 | 
30.05 +.04/ 59.04+0.3 66.8 51.3 0.50 |—0.10 
25.80. 30.08 +.18 | 55.0 70.4 39.6 1.30 —1. 80) 
30.04 30.20 +. 10 | 79.3 --0.3 85.1 73.5 3.58 —2.50 


Aveust, 1904. 


Stations. 


Milk River. 

Havre, 
Yellowstone River. 
Glendive, Mont..........-- 

James Rv 


Republican River. | 
Clay Center, Kans ........ 


Kansas River. 


Townsend, Mont...... ...- 
Fort Benton, Mont..... ... 
Bismarck, N. Dak. ........ 


St. Joseph, Mo ........... 
Kansas City, Mo........... 
Glasgow, MO 
Boonville, Mo. ............. 
Hermann, Mo... ......-... 
Minnesota River. 
Mankato, Minn............ 
Chippewa River. 
Chippewa Falls, Wis....... 
Red Cedar River. 
Cedar Rapids. Iowa. ...... 
Towa River. 
Iowa City, lowa ........... 
Illinois River. 


Rowlesbarg, 
Youghi y River. 
West Newton, Pa......... 
Monongahela River. 
Weston, W. Va. .........- 
Fairmont, W. Va.......... 


Beaver River. 
Ellwood Junction, Pa. .... 
Muskingum River. 
Zanesville, Ohio........... 
little Kanawha River. 


Scioto River. 
Columbus, Ohio........... 
Licking River. 
BY 


Miami 
GED, 


River. 
Beattyville, Ky ........... 


High Bridge, Ky... ...... 
Frankfort, Ky............. 
Wabash River. 
Mount Carmel, Il. ........ 
Cumberland River. 


Clinch River. 
rs Ferry, Va........... 
Holston River. 
Bluff City, Tenn | 
Rogersville, Tenn.......... 
French Broad River. 
Asheville, N.C. ............ 
Hiwassee River. | 
Charleston,Tenn .......... 
nessee River. | 
Knoxville, Tenn...... .... | 


Distance to 
mouth of 
river. 

Danger line 
on gage. 


Height, Date. Height. Date. 


PP 


on 
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TABLE VII.—Heights of rivers referred to zeros of gages, August, 1904. 


Stations. 


Tennessee River—Cont’d. 


| Johnsonville, Tenn........ 


Ohio River. 


Davis Island Dam, Pa..... 
Beaver Dam,Pa........... 


| Wheeling, W. Va.......... 


Parkersburg, W. Va.......! 


| Point Pleasant, W. Va...... 


Huntington, W. Va........ 
Catlettsburg, Ky........... 
Portsmouth, Ohio......... 
Cincinnati, Ohio........... 


Evansville, Ind............ 
Paducah Ky 
Black River. 
Blackrock, Ark............ 
White River. 
Calicorock, Ark ........... 
Batesville, Ark............ 
Clarendon, Ark ........... 
Arkansas River. 
Wichita, Kans............. 
Webbers Falls, Ind. T...... 
Fort Smith, Ark........... 
Dardanelle, Ark........... 
Little Rock, Ark...........! 
Yazoo River. 
Yazoo City, Miss........... 
Ouachita River. 


Arthur City, Tex. ......... 


Shreveport, La...... 
Alexandria, La............ 
Mississyppi River. 
Red Wing, Minn........... 
Reeds Landing, Minn..... 
La Crosse, Wis. ........... 
Prairie du Chien, Wis..... 
Dubuque, Iowa............ 


1,629 


Leclaire, Iowa............. 
Davenport, Iowa.......... 
Muscatine, lowa .......... 
Galland, Iowa............. 


Hannibal, Mo............. 


St. Louis, Mo...........- 15264 


Chester, 
New Madrid, Mo........... 
Memphis, Tenn ........... 
Arkansas City, Ark........ | 
Greenville, Miss........... 
Vicksburg, Miss............ 
Natchez, Miss.............. | 
Baton Rouge, La ..........) 
Donaldsonville, La ........ | 
New Orleans, La........... 
Atchafalaya River. 
Melville, La............... 
Mohawk River. 
Tribeshill, N. Y......... al 
Schenectady, N. Y......... 
Hudson River. | 


Pom 
Pompton Plains, N. J 

Passaic River. 
Chatham, N. J. ........... 
North Branch Susquehanna, 
Binghamton, N. Y ........ | 
| 
Wilkesbarre, Pa.......... 
West Branch Susquehanna, | 


| Lockhaven, Pa............ 
| Williamsport, Pa......... 


Juniata River. 
Huntingdon, Pa........... | 
hanna River. | 


Susque 
| Harrisburg, Pa............ 


Shenandoah River. 


8.1 


Potomac River. 


| Cumberland, Md. ........ | 
| Harpers Ferry, W. Ya..... 


James River. 
Lynchburg, Va............ 


Distance to 
mouth of 
river. 
on gage. 


Danger line 


BSE 


a 


BESRe 


to 


6,1 


85 82 2 $a BRE 


re ss 


Highest water. 


Date. 


ore bo 


er ss = 


Lowest water. 


Height. 


2.5 
1.3 


1.8) 


= 


Sep 


Monthly. 


? Mean stage. 


PPP 


or 


— 


Ce 
— 


so of SO 


er on 


397 


range. 


=> 


=- 
= 


SS 


| 
Highest water. Lowest water. 
| 
Fect.| Feet. Feet. Feet.| Feet,| Miles.) Feet.| Feet. | 
6| 28 1,2 22 16-20 2.5| 0.6 | Florence, Ala............... 255 | 16) 1,3 | 
Riverton, Ala..............| 225 25 | | 1 | 
17 5.1 1 2.6 29,31 3.6 | 2.5 9 21 | 1-3, 30 | 
Tamoure,N.Dak........... 330) 14] 1.1 1,2 0.4) 27,29-31 0.7) 0.7 966 | 26 | 
15-18, 960-25 | 19 | 
Basen, & Dak.............| 1399] 2%| 12 03 04 0.4 al 
875 19 
785 1 18,19 
| 703 4 18,19 
hattan, Kans.......... eee 660 | | 19 
Missouri River. | 612 50 | 19, 20 
2,504 11 49950 19, 20 
1, 309 | $2, , 22, 
Pierre, 19] 6-6, 12, 16 2° 29-315 
Sioux City, lowa.......... 784 18 184 35 1 25 
Bisir, Nebr................| 705 | 15 | 47) 40 1 31 
Quake, Nebr.............., 10} 1 45 1 15, 18 
48110 | 
388 27 17,18 
231| 19 | 
19920 272| 25 | 21 
103 24 217| 18 | 26 | 22 
185 | 26 | 1| | 21-28 | 
127,18 75| 30 | 1 | 26 
16 2.0 27 0.1 15,16 0.7 83210 26, 27 
465 25 | 
7| 14 3.1 1,3-7,9,10 2.8 26,28 3.0 403 22 | 26 | 
256 27 
57 21 |—1.1 | 17623 | 
Peoria, 185) 14) 84 1,226 7.4 9 80 1.0 25 a} - 
Red Bank Creek. 
Brookville, Pa............. 35) 8| 1-3,26-29) 0.4 5-25,31/ 02 | Camden, Ark.............| 304) 89 10 
Clarion River. Monroe, La ..............| 122) @ 10 
Clarion, 32 10; 28 — 0.1 10; 1.0; 29 
Conemaugh River. 688 27 12-15 
Johnstown, Pa............. 64 7 1,2} 07 311.0) 0.8 515 15, 16 
Allegheny River. 327 29 1 
We. 177 14 7 118 33 | 1 
Ol City, Pa ...............| 12 13 | 8 | | 
Paver, Pa................, 2] 2 1,954 25, 27-30 
Freeport, Pa........-..-... 29 1 1,914 
Cheat River. | 1, 884 12 | 
3% 1,819 12) 
1,759 18 | 
59 23) 3|—03 15,16 0.0 1,699 18) 
3 0.3 18,19,30,31 0.6 
1,609 10 | 
18) - 2 |—1.9 -24 (13, 15-19 
Greensboro,Pa............. 81. 18 22 6.2 14-21,29-31 6.3 1,562 16 3.4 16-19, 31 
Lock 40 1,2 5.1 20,23,24 6.2 1472, 8 | 1.3 10,12. 
1,463) 15 | 19 
1,402, 13) 1 
70) | 
| 30 
Creston, W. Va............ 1,189 30 
Great Kanawha, River. 1,003 34) 
Charleston, W. ee 843 33 
New River. 767 42 
Hinton, W. Va............ 595 | 42) 
45 | 
1 373 
240 35 | 
188 28 | 
10816 
1, 3-10, 108 | 31 | 
28-31 5-9 
117| 17 | 
65 31 Glens Falls, N. Y..........| 197 |...... | 22,28 20 
50 Albany, N.¥..............) 147 | 12 | 25 19 
| 
Burnside, Ky............... 518 6 } 21,22 | 18-20 
Celina, Tenn.............. 388 
parthags, SB 69 |...... 11 19 | 
Nashville, Tenn........... 198 
Clarksville, Tenn.......... 126 16 24 15, 18-20 
16 24 21 
156 17 25 20,21 
12 | — 1-31 | — 1-31 
170. 2; 25 | 16-19 | 
103 | 
24 2 | 26-31 | 1.0 
14 
70 I 17 | 8, 28 21, 24 
18 | 22 | | 1-81 | 1-31 | | 0.0 
| 
635 | ‘ 8 | 1 31 | 2.9 
udoun, Tenn............| 590 | 6 18 20 1.6 
Kingston, Tenn............ 556. 
Chattanooga, Tenn......... 452 4 | 31 | 
Bridgeport 402 5 || 18 5,6 27-31 0.9 
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| Highest water. ‘Lowest water. 
slaw! 


FE Height. Date. Height, Date. 


onthly 


range. 


Danger line 


on gage. 


James River —Cout'd. 


Dan River. 
Danville, Va. ...........- 


Roanoke 
Clarksville, Va............ 


Weldon, N. C.. 


Fear River. 
Fayetteville, 
Waccamaw River. 


Conway, 8. 
"bedee River 


‘a 
Camden, 8. C. ........... 
River. 
Columbia, 8. C............ 
Santee River. 
St. Stephens, 8. C......... 


Edisto River. 
Broad River. 


Augusta, 
Oconee River. 


Milledgeville, Ga.......... 


Ocmulgee River 


Maco 
Abbe 


Lock No. 4, Ala............ 
Wetumpka, Ala........... 


BR Fe Sh 
on Ca 


9.9 | 


Feet. | 
6 21 18,22,30,31 
5 31 


| M 


| Columbus, Miss ........... 
Demopolis, Ala. .......... 


| Beaumont, Tex............ 
i River 


Colorado 
Ballinger, Tex............. 


Sabine River. 


Rockland, Tex ............ 


Trinity 
Riverside, Tex............ 
Liberty 

River. 


razos 
Kopperl, Tex.............. 


River. 


Lewiston, Idaho .......... 
Riparia, 


Columbia River. 
Wenatchee, Wash ......... 
Umatilla, Oreg.... 
The Dalles, ¢ 


Albany, Oreg. ...... 

Salem, Oreg ... 

Portland, Oreg 
Sacr: 


re @ 


S88 
S2 eer FS 


Lowest water. & = 
$ |a¢ 
Height. Date. 
2 if 
Feet. Feet. Feet, 
1.38) 5/65 290 
0.8 23 5.9 
1.5 1) 7.4) 24 
47 31/ 68) &8 
— 33 31/-2.0 ag 
— 26 30,31) 26 
0.6 9,31/ 26 44 
— 04 31/ 01, 
— 0.4 31; 07 27 
0.3 27,23' 08 14 
2.20 23/42 382 
— 01 1.6) &7 
2.9 8,28) 47 238 
0.4 30,31) 1.8 72.8 
3.0 90,31) 45 7.0 
31/ 23) 128 
2.6 910) 35 20 
26 
0.8 1/18) 48 
6.0 90,31] 7.9) 2.5 
7.7 90,31/ 
1 5.0 $1) 7.1, 
1.3 30,31| 28 40 
1 1.6 21-28; 23, 21 
1 2.0 18-28) 2.6 22 
1 12.0 31/ 17.9 107 
1 6.1 31]; 52) 47 
1 8.4 91/123) 2? 
1,2 1.1 24-31) 1.3) 05 
1-3 0.4 24-299) 065 03 
1 4.2 | 31/63) 45 
| 
1-16 03); 02 


| 
| 


| | 
TABLE VII.—Heights of rivers referred to zeros of gagea—Continued. 
ss | 
: 
Stations. Stations. 
: 
“Miles. Feet.| Feet. Feet. | Tailapoosa River. Miles. Feet.| Feet. 
Columbia, Va............-+| 167 18 6.0 | 3.0 | 38 
| Montgome 
Black Warrior River. 
1% 12 &7 12 2.3 31| 39) 64 Tuscaloosa, Ala............. 90 
= 129 30 21.1 ll 8.6 30, 31 10.8 | 12.5 ombighee River _ | 
) 
38) 2.2) 13 3.9 26 | 10.7 | 22.3 155 
| 
| @ 7 58! 20,21 26 3 49) 32 Logansport, La............/ 180 
Cheraw, 27] 20.4) 2 86.86 25,26 188 Neches River. \ 
Smiths Mills, C......... 51) 16k 19 7.6 1 18 5 108 
12; 126) 415 8 40 7.5) &6 
lack River. 
Kingstree, 8. C..........., 5.7 | 21,22, 29 1,2) 54 100 
Catawba River. 20 4 
ount Holly, 8.C......... 28 15 8, 12, 25 1,7) 25) 1.8 
| 87] 28) 9 25 12.9 | 187 285 
Hempstead, Tex ........... 140 
62} 12/ 122) 10 0.2 1| 12.0 | Booth, Tex................| 76 
| 6 15 1} 33 214 
Columbus, Tex............ 98 
Savannah b | 00 | 
Calhoun Falls, 8. C........ 347 15 |__| 9 1,5 3.8) 7.9 Kootenai River. | 
268 32 10 26 10.7 | 18.8 Bonners Ferry, Idaho...... 123 ......) 10.4 
| Pend @ Oreille River. 
8,11 24| 41 | 10.0 | Newport,Wash............) 86 ......) 5&3 
| 380 13 | 21,24 25) 7.0) 
3.7 
17 1, 61) 92 
Flint River. 
135 10 8 1.7 | 8.6 473 
Albany, 16 1 68) 121 270 
attahooc River. 
Oskdale, Ga...............| 18 9 20-24,26 14.0 Willamette River. 
West Point, Ga............ 239 20 9 10.4 18 
| m6) 17 il 1 20 67 | Red Bluff, Cal..............\ 265 
6 864 9 25 j 64 | 
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HAWAIIAN CLIMATOLOGICAL DATA. Rainfall data for August, 1904. 
By R. C. Lypecker, Territorial Meteorologist. | 
| | 
| z The station is at 21° 18’ north, 157° 50’ west. Itisthe Hawaiian Weather Bureau station gg & : 5 s 
| Punahou. (See fig. 2, No. 1, in the MonTHLY WEATHER Review for July, 1902, page 365.) a | 4 B § 
Hawaiian standard time is 10° 30" slow of Greenwich time. Honolula local'’mean time 
is 10° 31” slow of Greenwich. | 
et. The pressure is corrected for temperature and reduced to sea level, and the gravity cor- HAWAIL | | MAUI— Conf'd. Feet. Inches. 
9.0 rection, —0.06, has been applied. HILO, e. and ne. Feet. | Inches. || Wailuku, ne................+ 250; 3.05 
" The average direction and force of the wind and the average cloudiness for the whole day Waiakea ....................- 50 | 14.73 Haleakala Ranch............ DPS SAS 
1.9 are given unless they have varied more than usual, in which case the extremes are given. Hilo (town).............. waeel 100) 1471 | LANAL 
14 The scale of wind force is 0 to 12, or Beaufort scale. Two directions of wind, orvaluesofwind Puueo............. AB Ses 
force, or amounts of cloudiness, connected by a dash, indicate change from one to the other. Kaumana...................- 1,050 18.58 | OAHU. 
5.8 Rainfall for twenty-four hours is measured at 9 a. m. local, or 7:31 p. m., Greenwich time. PROD ccbssccscscgvesasses 100 16.32. Punahou (W. B.), sw......... 47 1,12 
The rain gage, 8 inches in diameter, is 1 foot above ground. Thermometer, 9 feet above Puuohua....................- 1,050 21.65 Kulaokahua (Castle), sw..... 50 0, 84 
3.3 ground. Ground is 43 feet and the barometer 50 feet above sea level. OO eae -e-| 200) 17.13 || Makiki Reservoir ...........|.ceccclece cece 
“4 g time. | 400 6.15 College Hills................ 175 2. 48 
Tempera- | @ HAMAKUA, he. | Manoa (Woodlawn Dairy),c. 285 5. 92 
ture. ‘ Sea-level | | 250 5.35 | Manoa (Rhodes Gardens) ......... 
Means. Wind. = 3 2 300 3.76 Insane Asylum.............. | 80 | 1.77 
d | did¢dirs 2 fis Honokaa (Mill).............. 470 2.51 Kalihi-Uka, sw.............. | 485s 88 
2 £ 338 3 s | #8 Honokaa (Meinicke)......... 1,100 2.45 | Nuuanu (W. W. Hall), sw...) 50 1,03 
3 #3 & ie 700 3.30 Nuuanu (Wyllie street)..... 250; 3.77 
3 | | 3 g ais KOHALA, D. | | Nuuanu (Elec, Station), sw..| 405 5. 04 
8 els 2 fs = Awini Ranch ................1,100 3.39 | Nuuanu (Luakaha), c....... 850 | 15,12 
i 200 «3.77: S. Experiment Station....| 350 2. 04 
0 * t t | Kohala (Mission) ............ 521 3.20 Laniakea (Nahuina)........ 
-| 29.92 76 70 83 | 71 66.3 ne. 1 6-2 29.97 | 29.90, 0.09 Kohala (Sugar Co.)........... 270 3.34 Tantalus Heights(Frear).... 1,360 4. 68 
29.94 76 70 83 74 65.5 67 ne 2-1 7 29.96 29.89 T. Waimanalo, ne.............. | 300 4.78 
6 29.94 71 69 8 75 67.7 73 ne. 1-0 8 29.98 | 29.91) T. Puakea Ranch ............... 600 0.75  Maunawili, ne............... 800 13. 57 
8 .| 29.94 73 70 84 71 67.3 75  se.-ne. 0 3-7 29.97 29.93 0.01 Puuhue Ranch...............1,847 100 20. 07 
5 .| 29.95 71 68 8 | 71 69.0 81 ne 1-0 7, 29.98 | 29.93) 0.04 2,720 1,76 Ahuimanu, ne.............. | 850 19. 51 
30.01 72 69 | 71 67.0 74 ne. 10 30.02 9.95 T. KONA, W. | 8.89 
.| 30.02 76 68 84 72 65.3 69 ne. 0-2 3 30.07 30.00 0.00 2, 000 || 
29.99 | 72 67 8 |75 645 65 ne. 14 3 30.05 29.96 0.08  Holualoa........ 1,350 | 900 10. 76 
4 29.97 74 67 8 | 72 €5.5 72 ne, 2-0 4 30.02 29.95 0.02 Kaukahboku Leheula.................. .... Ewa Plantation, s............ 60 1. 02 
29.96 75 71 73 66.5 74 ne. 59 90.01 | 20.95) 0.47 Kainaliu U. S. Magnetic Station 45 1.05 
0 29.98 76 69.5 | 85 |72 69.7/ 78 ne. 1-0 5 30.01 29.93 0.15 Kealakekua..................1,580 10.60 200 2. 80 
29.97 76 70 83 | 72 67.5 ne. 1-0 5-3-4 30.00 29.94 T. 25 39 Moanalua...... 15 2. 23 
2 29.94 75 6y 83 | 75 64.7 67 ne. 10 4 29.98 | 29.91) 0.01 Hoopuloa.................... 2,300 5. 65 KAUAL 
29.96 73 67 82 |75 65.5 68 ne 1-0 4 29.97 | 29. 91) 0.02 Puuwaawaa Ranch........... 2,738 5.16 Lihue (Grove Farm), e...... 200 6. 21 
29.95 74 67.5]83 | 72 65.7 71 ne, 1-0 4 29.99 | 29.93) 0.01 esses Lihue (Molokoa), e.......... 300 7.18 
7 29.96 74 67 8 | 73 643 66 ne. 3-0 3-5 29.98 | 29.91) 0.00 KAU, 8e. | | Lihue (Kukaua), e.... 1,000 7. 58 
7 29.94 74 67 83 | 73 65.0 67 ne. 1-0 4 29.98 29.90) 0.00 Keaa Homesteads............ 2,000 65.25 Lihue (Kilohana)........... 6. 41 
7 -| 29.94 73 69.5184 73 65.0 68 ne. 1-0 4 29.98 | 29.91, 0.02 Kahuku Ranch........ os 20808 4. 28 
29.96 72 68 8 | 71 67.5 73 ne. 1-0 7-4 30.00 29.92 0.00 Honuapo............ 25 4.78 8.17 
5 -| 29.96 74 68 84 | 69 66.7 73 ne. 1-0 1-5 30.03 | 29.94) 0.00 Naalehu...................... | 5.68 11.61 
3 .| 29.94 | 76 71.5]84 (71 66.5 68 ne. 0 7 30.01 | 29, 4 0. 00 310 
5 29.94 73 71.5982 (74 69.7 ne. 0 8| 30.00 | 29.94 0.08 850 
29.94 72 69 86 | 72 70.7) se. 0 6-2 29.99 | 29.91) 0.00 Volcano House............... 4,000 8.27 | 0. 65 
2 -| 29.93 71 70 784 | 71 70.0 sw.-ne. 0-8 29.97 | 29.91) 0.17 PUNA, @. 1, 67 
29.94 70 68.5183 | 70 69.5 83 se.-ne 0 1-6 29.98 | 29.90 T.  Olaa, Mountain View (Russel) 22. 00 
-| 29.92 71 | 68 86 | 69 69.3 80 se. 1-0 5 29.95 | 29.88) T. Olaa Plantation (Mill). ............ 8. 23 
29.94 75 71.5984 | 70 69.7 80 se-sw. | 5 29.96 29.90 0.00 Olaa (20 miles)......... 12. 92 
30.00/70 | 68 786 | 72 70.577 se. 3 30.00 29.90 0.00 Kapoho........ 4. 76 
29.98 77 70 87 | 69 65.7 69 ne. 0-1 1 30,01 29. 93) 12. 26 
292.95 76 68 85 | 75 66.3 66 ne. 1-0 4 30.01 29.94 T. MAUL 4.49 
Lahaina.......... 5. 36 
Kaupo (Mokulau), s.......... 
29.955 73.6 68.9 83.7) 72.2 67.1) 72.9.. 0.6 4.7) 29.995 29, 924) ..... 1.77 
| Hana........ 5.97 
| | | nb an 13. 59 
Mean temperature for the month of August, 1904 (9 + 2 + 9), + 3=77.2°; normal is 77.7°. 4 Rac... > 
Mean pressure for the month of August, 1904, (94-3) +2= 39.959; norma! is 29.980. Puuomalei.n............ U. 8. Magnetic Station... 0.45 
*This pressure is as recorded at 1 p. m., Greenwich time. +These temperatures are ob- 
served at 6 a. m., local, or 4:31 p. m., Greenwich time. These values arethe meansof 
Maximum thermometer set at 9 p. m. and minimum at 2 p. m., local time. Notr.—The letters n, s, e, w, and c show the exposure of the station relative to the winds. | 


| | 
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COSTA RICAN CLIMATOLOGICAL DATA. 
Communicated by Mr. H. Prrtrer, Director, Physico-Geographic Institute. 


TABLE 1.— Hourly observations at the , San José de Costa Rica, 
during August, 1904. 


Relative 


Pressure. | Temperature, humidity. | Rainfall. 

3 | 2 3 2 
E 
Inches.| Inches.| | | | | | Ins. | Hire 
26.22/| 26.14) 63.6) 634) 92) 9110605002) 200 
26.19| 26.13) 63.2) 68.3) 93) a) T. 10.02) 0.50 
26.17; 26.11; 62.9) 61) 91) 008 004) 0.67 
26.17/ 26.11; 622) 622) 92) 90)...... 0.02 |...... 
Rade 26.19} 26.13; 624) 622) 89| 
26.21 | 26.14) 66.2) 78| 84) ..... 
72.6| 71.2) 72/]...... 10.08 
75.6| 75.9) 66| @|...... 0.98 |...... 
26.13) 76.1) 75.6) 69| 69/ 0.39 0.34 | 1.04 
26.11) 75.2) 66| 70 0. 66 | 0. 66 2.78 
2.09; 737) 6 | 72/039) 122) 269 
26.09; 72.3) 71.5) 77| 78/0.76/1.31| 5.34 
26.09/ 70.6) 6.4) 79) 82/183) 1.91| 
26.10| 680| 82| 86/0.73/ 1.44) 7.26 
26.12) 66.6) 66.6) 87/ 88/081) 1.16| 6.09 
26.13; 65.8) 65.8) 89| 89/0.72/0.88) 6.68 
26.15) 65.2) 65.7) 90/0.23/ 0.40) 0.58 
26.16) 89) 91020016) 1.33 
26.16; 90, 90/022 0.08) 270 
26.15; 63.9) 004) 234 
Minimum .......... 26.07 | 26.01 58.1 


Remarks.—At San José the barometer is 3,835 feet above sea level. Readings are 
corrected for gravit "a temperature, and instrumental error. The none? readings for 
pepenas, and wet an 7 bulb thermometers, are obtained by means of Richard register- 
ng instruments, checked by direct observations every three hours from 7 a. m. to 10 p. m. 
The thermometers are 5 feet above ground and are corrected for instrumental errors. 
The total hourly rainfall is as given by Hottinger’s self-register, checked onceaday. Under 
maximum, the greatest hourly rainfall for the month is given. The standard rain gage is 
5 feet above ground. Since Januar 1, 1902, observations at San José have been made 
on seventy-fifth meridian time, tay ~ is 0 hours, 36 minutes, 13.3 ds in ad of 
San José local time. The normals for pressure, temperature, and relative humidity have 
been adjusted to this time; the normal for rainfall in Table 1 and the sunshine observa- 
tions and normal in Table 2 refer to local time. At Port Limon the hours of direct obser- 
vation are 8a. m.,2and 8 p. m., San José local time; the barometer is 14 feet above sea 
level. The means for temperature and relative humidity in Table 4are obtained from two- 
hourly readings given by a Richard self-registering thermo.neter. 


José, August, 1904. 


Temperature of the soil at depth of— 


Sunshine. | Cloudiness. 
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see 


ose 


Avausr, 1904 
TABLE 3.— Rainfall at stations in Costa Rica, August, 1904. 
Observed, 1904. Averages, 
: 
= 3 Ep 3 
3 | a 3 
= < < vA 
Feet. Inches. Inches. 
06 10 «14.92 23 8 12.20 
6 6.14 13 
cc 3 8. 39 17 
Cari oy (Sarapiqui) 6 16.02 4 
San Carlos 6 14.25 22 
Las Lomas 4 7.44 4 
Peralta 13.19 | 21 
Turrialba 9 9. 49 17 
Juan Vifias s 7.64 13 
Santiago 3 9. 13 
Paraiso 3 10.24 16 
Cachi . 3 11.97 
Las Concavas 8 9.09 22 
a 3 11.10 22 
ios 5.16 15 9.76 18 
San Francisco Guadalupe .. 5.4 8 8. 62 21 
n José 7.11 15 10. 82 
La. Verbena 7.18 8 8. 66 19 
Nuestro Amo 2, 5. 59 12 8 7.72 5 
San 4,416 10.63 16 19.80 


Notes on earthquakes.—None registered during the whole 
month. 


CLIMATOLOGICAL DATA FOR JAMAIOA. 


Through the kindness of Mr. H. H. Cousins, chemist to the 
government of Jamaica and now in charge of the meteorological 
service of that island, we have received the following table in 
advance of the regular monthly weather report for Jamaica: 

Comparative table of rainfall for August, 1904. 


{Based upon the stations only. 


Rainfall. 
Relative Numberof 
Divisions. area. stations. 
1904. Average, 

Per cent. Inches. Inches. 
Northeastern division ................... 25 25 7. 02 7.69 
22 44 3. 25 4.47 
West-central division ................... 26 27 7.73 9. 36 
sconces 27 37 3. 88 5.44 


The rainfall for August was, therefore, below the average for 
the whole island. The greatest rainfall, 22.76 inches, occurred 
at Moore Town, in the northeastern division, while 0.13 inches 
fell at Port Royal Naval Hospital, in the southern division. 
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Ohart X. Hydrographs for Seven Principal Rivers of the United States. August, 1904. 
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XXXII—104. 
Chart XI. Monthly geographical distribution of “fast-moving” cyclones and their prin tracks 
for the summer half year. (Period 1893-1902.) 


-- 
, 


OCTOBER. 


NUMBER OF TRACKS 
° 
1.0-1.5 15-20 120-25 25-30 


Fig 4. Fig.S. 
«#9 
JULY. >. AUGUST. 
Fig.6. Fig.7. 
| 
SEPTEMBE 
Fig.8. Fig.9. 


XXXIT—106. 


Ohart XII. Geographical distribution of “fast-moving” cyclones and their principal tracks for the 
winter half year. (Period 1893-1902.) 
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Chart XII. Average-hourly velocity of ‘‘fast-moving” cyclones. (Period 1893-1902.) 
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